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Sweet’s Entrained Water Separator. 





We give on this page illustrations of a 
separator as originally designed by John E. 
Sweet for the Straight Line engine, and 
which was shown in an especially carefully 
conducted trial by Professor Carpenter, to 
possess such merit that a company known 
as the Direct Sevarator Co., Syracuse, N.Y., 
nas been incorporated for its manufacture. 

The plan of the separator, that is, the 
course taken by the steam, is the same as 
used in one of the earliest separators pat- 
ented. As will be seen by the arrows in the 
sectional view, the steam is made to_reverse 
its direction, and wherein this 
differs from the original in that 
respect is, that the area of opening 
in the steam pipe is maintained, 
securing a uniform velocity in the 
flow; and the steam in passing is 
reduced to a thin sheet, so that the 
corner around which it turns from 
the downward to the upward 
course is the shortest possible, and 
the efficiency of this feature as a 
separating element seems to be 
iuvessely as the radius; the en- 
trained water, by virtue of its 
inertia, simply refusing to make 
the short turn indicated, and thus 
being separated from the steam, goes 
on down to the bottom of the 
separator. 

So far this relates only to the 
separation, and the main new feature 
of the separator consists in trap- 
ping every drop of water as it is 
separated from the steam. What- 
ever water may collect on the sur- 
face of the steam pipe is, as it 
leaves the end of the pipe, caught 
by the upper edge of cone A and 
carried down back of a lining to 
the water chamber. The current 
of steam entering the separator 
strikes a conical roof, which is 
composed of a solid plate (’, cov- 
ered with a sieve B, of special con- 
struction, through which the water 
may freely pass, but the sieve is 

»f such form that the water cannot 
get out again, but passes down to 
the cone and is carried down by 
conductors to the water chamber ; 
further, every drop of water that 
comes in contact with the lining 
of the shell, which is a sieve of the 
same character as B, passes through 
and is caught between the shell and 
the lining, and is carried down to 
the water chamber. There is also provided 
. trough at the lower edge of the inverted 
cup, which leads all the water that may 
adhere to its surface down to the con. 
luctors to the water chamber, 

Thus it will be seen that not only ‘an effi- 
clent means of separation is secured, but the 
water once separated is kept) from being 
again picked up by the flowing steam. De- 
signs differing in details are sulted to hori 
zontal pipes. 

The first engraving shows the separator 
applied to a ‘‘ Straight Line ” engine, and 
it will be agreed, we think, that it is 
very neat in appearance, and it is so located 
as to be convenient for the engineer in 
charge. 








The Factor of Safety in Machine Design. 





By Wm Kent. 





The query of Mr. Binsse, in issue of 
November 15th, referring to my recent ar- 
ticle on strength of fly-wheel shafts, etc., 
viz: ‘‘Why is a factor of .safety of 3 in- 
sufficient for the engine shaft?” and his 
suggestion that I should discard the fac- 
tor of safety and substitute for it investi- 
gations of flexure, open up a wide field 
for discussion, and a book might be written 
upon the subjects without exhausting them. 

The objections to the use of the so called 
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tor of safety of 3, if the shearing strength of 
the material was 45 000 pounds per square 
inch. It was also stated that Mr. Coffey 
considers that 6,000 pounds is all that 
should be allowed for the safe working 
shearing stress under these circumstances. 
This would be equivalent to an ‘‘appar- 
ent factor of safety” of 7}. The meaning 
of the factor of safety of 3 in the first case 
is that if our calculations of weight, etc., 
are correct, if the formula given by Ran- 
kine for transforming the resultant of the 
combined bending stress due to the weight 
of the fly-wheel, the shaft and the belt, and 
torsional stress due to the effort on the 
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‘“‘factors of safety” have been repeatedly 
urged, but they have become so firmly fixed 
in the literature of engineering, and are so 
convenient that it is not likely they will 
soon be dispensed with. In practice they 
lead to no serious errors in proportioning 
structures and machines, provided it is 
clearly understood that the factors are only 
‘‘apparent factors of safety,” and not real 
ones, and thatthe factors, from 8 to 20, 
in different cases, are chosen with discre- 
tion. 

In the case of the engine shaft of long 
span between bearings and carrying a heavy 
fly-wheel, it was stated in my article that 
the calculated torsional shearing strain was 
15,000 pounds per square inch, giving a fac- 
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WATER SEPARATOR. 


crank-pin, into an ‘‘equivalent” simpie tor- 
sional shearing stress is correct, if such a 
shearing stress exists uncomplicated with 
other stresses or with variations or rever- 
sals of stress, and if its amount is 15,000 
pounds per square inch; thenif the strength 
of the material to resist torsional shearing 
stress is 45,000 pounds per square inch, we 
have a load of only one-third of the load re- 
quired to cause rupture, or, in other words, 
we have a factor of safety of 3. 

Why is the factor of safety of 3 insuffi- 
cient? Chiefly because while the maximum 
equivalent shearing stress at any instant 
may be only one-third of the normal shear- 
ing strength of the material, yet we know 
from experience that a load of one-third of 





the breaking load, alternately put on and 
taken off a shaft, will break it if sufficiently 
often repeated, and also that there is still 
greater danger of breakage if the stress is 
alternated in direction, as from tension to 
compression, as is the case in a heavily 
loaded shaft rotated while it is subjected at 
the same time to transverse strain. These 
iacts are clearly shown in Wohler’s re- 
searches, published in 1871. 

Another reason may be because the the- 
ory of ‘‘equivalent torsional shearing stress” 
may not give correct numerical values for 
the stresses actually existing in the danger- 
ous section, and it is quite probable that the 
stress which causes rupture is nota 
torsional shearing stress at all, but 
a direct tensile stress in the direction 
of the axis of the shaft. The case is 
represented in the sketch (page 2). 
The forces acting to cause rupture 
are 1, the pull on the belt Pacting at 
the extremity of the radius r, giving 
a torsional moment of Pr, 2, the 
bending moment, which taken at 
any section as a }, is equal to the 
weight on one of the pillow blocks 
V multiplied by the lever arm /, or 
the distance from the center of the 
bearing) to the section a). This 
bending moment causes a compress- 
ive strain at a and a tensile strain 
at ». As the shaft is rotated the 
stresses in all points of the circum- 
ference of a? are alternately changed 
from tension to compression. The 
formula given by Rankine for trans- 
lating these combined stresses into 
an equivalent torsional shearing 
stress may; be convenient for use 
in designing, if a sufficiently large 
‘factor of safety” is taken, but it 
is probably far from expressing the 
physical facts which exist in the 
section a /), 

Mr. Binsse is undoubtedly right 
in his assumption that the shaft 
was strained out of line more than 
one-eighth of aninch. I have made 
an approximate calculation as fol- 
lows: 

We have the formula for a round 
shaft supported at the ends 





ee 
; " EB 7 (* 
64 
in which A the deflection} in 
inches, ? = the load fin pounds, 


which we take at 185,000 paqunds, 

1 = length between supports = 209 
inches, # = modulus of elasticity, say, 
26,000,000, d@ = diameter of shaft, taken 
as uniform = 15inches. This gives 


_— 185,000 x 2098 


= 45 26,000,000 x 049 3 158 
= 545 inch, 


ry 


If the diameter of the shaft throughout is 
18 inches, the deflection is .263 inch. Fora 
shaft 18 inches diameter for 96 inches in the 
middle of its length and 15 inches in the 
remainder, the deflection would be some- 
where between .26 and .54 inch. 

Even if weincrease the diameter of the 
shaft to 20.8 inches, as calculated by Mr. Cof- 
fey’s coefficient, the deflection is as much as 
.148 inch. 
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In regard to Mr. Binsse’s suggestion that 
we should discard the factor of safety, sub- 
stituting for it investigations of flexure, I 
fail to see that that method will lead to any 
better results than those obtainable by the 
use of proper factors of safety. From the 
formula above given we may calculate the 
defiection for any given diameter, load and 
span, the only assumed value in the formula 
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being the modulus of elasticity, which for 
any given metal is far more constant than 
the strength, its value for iron being about 
26,000,000 and for steel about 29,500,000 
with a variation of rarely over 5 per cent. 
from these average values, but knowing the 
deflection, who shall tell us how great a de- 
flection is a safe one? 

Rankine (‘‘Machinery and Millwork,” p. 
545) says: ‘‘The ordinary rules for fixing 
the greatest span between the bearings of a 
line of shafting are based on the principle 
that the deflection produced by the weight 
of the shaft itself, and by any additional 
transverse load which may be applied to it, 
should not exceed a certain fraction of the 
span. Different authers give different val 
ues for that fraction.” WRankine then takes 
the fraction one twe-thousandth, and derives 
a rule which, he says, agrees with that given 
in Molesworth’s ‘‘Pocket-book.” This frac- 
tion, one two thousandth, applied to the case 
in question gives an allowable deflection of 
only 0.1045 inch, and would call for a diam- 
eter of 22.7 inches. 

In calculating the strength of a shaft for 
any given diameter, span and load, knowing 
also the tensile, compressive and shearing 
resistances of the material, and its modulus 
of elasticity, we have the data for calcula- 
ting the tensile stress per square inch on the 
metal at any point in the circumference, or 
“extreme fiber,” the ‘‘equivalent torsional 
shearing stress,” and the deflection. To ob- 
tain the ‘‘safe” load we must then either use 
arbitrary factors of safety, or an arbitrary 
maximum tensile or shearing stress, which 
is practically the same as a factor of safety 
or an arbitrary value for the fraction ex- 
pressing the amount of allowable deflection. 
The proper values to be given to these arbi- 
trary factors is a question to be solved by 
experiment or by a study of practical exam- 
ples which have been found safe. Having 
sufficient experimental data we may con- 
struct a formula in which we may use 
either the tensile or shearing resistance of 
the metal with empirical values of the factor 
of safety, or empirical coefficients, as Mr. 
Coffey has done, and such a formula may 
be used with just as much confidence as one 
in which the empirical factor is based on 
experiments on deflection. 

= -=a-— 
Pattern for a Pipe Connecting a Reet- 
angular toa Cireular Section. 
By GEO. GUNTZ, 

It sometimes falls to the lot of the boiler- 
maker to make a piece of pipe to connect a 
rectafgular breeching to a round stack. 
The following shows a method of laying out 
the pattern for the connecting piece of pipe. 

Fig. 1 isa plan; Fig. 2 is a side elevation; 
Fig. 3 is an end elevation ; Fig. 4 is the pat 
tern, and Fig. 5 represents a set of trian- 
gles, from which, together with the plan 
and elevations, the pattern is developed. 
The pipe is in two pieces; the seams are 
assumed to be at the sides; but the same 
rule will apply when the seams are at the 
ends. In making the drawing for the pipe, 
it is not necessary to make the full plan and 
elevations, as here shown ; Only one quarter 
section is used for laying out the pattern, 
because the other three-quarters are all du- 
plicates of it. 

Similar figures and letters indicate similar 
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points and spaces on all the figures. Having 
made the required drawing, space off the 
quarter circle into any number of equal 
spaces as f yg, h,), Fig.1. The smaller 
these spaces are made, the more accurate 
will be the result. Connect these points by 
lines with the point c. Now make the 
heights a),ah,ag,af and acof all the 
triangles in Fig 5 equal tothe height a», 
in Fig.2. Then from Fig. 1, take the dis- 
tance } ¢c and set it off at right angles as ac 
on triangle 1, in Fig. 5, and connect the 
points c) ; this completes the triangle, the 
hypothenuse of which is the length of the 
line c/, shown on Fig. 2; and the hypothe- 
nuse of each of the other triangles represents 
the length of all the other lines, asch, cg, 
c f, running up the slant corner of the pipe. 
The hypothenuse of each of these triangles 
is found ina manner similar to the above 
by taking for the bases « c, of the triangles, 
the distance from the points /, 9, f,e toe, 
on Fig. 1. 

Having constructed the triangles, proceed 
to develop the pattern as follows: “Draw 
the line cc, Fig. 4, and erect on it at d the 
perpendicular 7 ¢. On each side of d set off 
to c one half of the square end, as dc, Fig. 
8. Then from Fig. 2, take ce and set it off 
from d to ¢ on Fig. 4; then from Fig. 1, 
take ¢ f; and with e, Fig. 4, as a center, set 
it off by describing an arc on either side of 
e,; then take the hypothenuse ¢ e¢, of triangle 
5, Fig. 5, and from e, Fig. 4, as a center, 
describe an arc through c, which, if the 
construction has been ac2urate so far, should 





Correspondence Schools. 





We mentioned last month the receipt of 
a number of publications relating to the 
‘*Correspondence Schools,” at Scranton, 
Pa , among these, and of most interest, are 
a large number of letters, nearly two 
hundred, written by students in respect to 
their experience and opinions of the system. 
It is the most original agency for technical 
education that has ever been devised, 
capable of an extension that has no visible 
limit, and portends a time when we will not 
set off a few of the most fortunate for 
education, but educate all up to the limits 
required in the application of the skilled 
arts. One effect will be to raise the standard 
of the ordinary courses in technica] col- 
leges and schools, because mediocrity can 
be attained at a tithe of the expense and in 
ways more congenial to most students. 

The habit of writing out exercises is a 
good one, good in all kinds of mnemonic 
effort, and when to this is added the interest 
of a communication personally addressed, 
and the environment of a home, it is easy to 
discern the attraction of a correspondence 
system. 

Among the papers mentioned is one sheet 
of examples in hydraulics that as a collec- 
tion of educational problems is the best we 
have ever seen. When aset school book is 
done, and the plates made, there is an end, 
but in the present system a tentative course 
is possible. Change and improvement can 
go on continually ; not only this, the prob 
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PATTERN FOR A PIPER. 


cut the point ¢. It will be observed from 
this that it is not necessary to construct tri- 
angle 5, as its hypothenuse develops itself, 
when the perpendicular @¢ and the hori- 
zontals dc, Fig. 4, have been set off; and if 
the seams were made at the ends instead of 
at the sides, it would be found that triangle 
1 would be unnecessary, as its hypothenuse 
develops itself when the slant side «a / and 
the horizontals ac, Fig. 2, have been lo- 
cated, as was done with de and dc. 

For the next step in the process, we take 
the hypothenuse c /, triangle 4, and from c, 
Fig. 4, as acenter, cut the are which was 
described from eto / then take the dis- 
tance 7 y, Fig. 1, and using 7, Fig. 4, asa 
center, describe an arc to g; and with the 
hypothenuse of triangle 3, from c, Fig. 4, as 
a center, cut the arcy, then take the dis- 
tance, gh, Fig. 1, and from y, Fig. 4, as a 
center, describe an arc to h. 

Take the hypothenuse of triangle 2, and 
from c, Fig. 4, as a center, cut the arc A ; 
then take the distance / ), Fig. 1, and from 
h, Fig. 4, as a center, cut thearc ) Then 
with a+, Fig. 3, with ), Fig. 4, as a center, 
describe an arc in a; then with ac, Fig. 2, 
with c, Fig. 4, as a center, cut the arc in a ; 
connect these points with lines as shown, 
allow laps wherever required, and the pat 
tern is completed. 

Sa 

It is announced that Mr, Lewis Nixon, 
late superintending engineer and constructor 
at Cramps, has leased for five years the ship 
yards of the Sam’! L. Moore & Sons Co., 
at Elizabethport, N. J., and will operate 
them. The S.L. M. &S. Co. retains control 
of its machine shop and foundry business, 


lems submitted can be nicely graded to the 
requirement and capacity of the student, 
and can, by the facility for change, be made 
relevant to particular examples or practice. 
—Industry. 

In this connection we may add that we 
too have received a great many inquiries in 
regard to this new system of teaching, and 
having made some investigation of the 
matter, have a very favorable opinion of 
this method of educating. It is well adapted 
to the requirements of shop men and appren- 
tices, and if they themselves do their part, 
will, so to speak, put them in possession of 
the tools needed for further study and ad- 
vancement, as far as they may wish to go. 

—--- pe - —-— 
Plates of Uniform Strength, 


By ALBERT E. Guy. 


SECTION 10. 
An annular plate, whose outer circumfer- 
ence = 27 R, its firmly fixed along its inner 
circumference of radius = R— l, and sup- 
ports a load p per unit of area, 

This problem finds its application in the 
calculations of tank or cylinder flanges and 
also in those of the pistons of fluid pressure 
engines. The preceding paragraphs con- 
tain all the formule necessary to solve it. 

The radial length of the plate (Fig. 18, 
page 3)is 1. The bending moment is zero 
at the outer edge, and increases to a maxi- 
mum at the section of the fixed end. 

The bending moment about any point a 
is composed of the total load distributed 
along 7, multiplied by the length »/ =a, 
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representing the distance from @ to th 
center line of gravity of the load. T! 
values of n and z may be determined _| 
equation (42); they are also expressed ; 
terms of R in the table given in par 
graph (9) 

The equation expressing the bendir 
moment about any point a is: 

M = x (R* —r*)p. 2. 
But we have found (paragraph 9) that 


e=—r+ pec + r*, 
2 
Then 
(87) M=r(R?— 7) p. 
- r —- /” r ans i - yp? ) 


The modulus of the section is: (if 7 repr: 
sents the thickness of the plate at «) 
209° =i.ary* (oro = 27 1%), 
Consequently 
M=n7(R* —r*)p.2#= air ye fT, 
f = coefficient of resistance of the materia 
The thickness 


(88) Mee /* ik av ( oe "), 
li = 
The stress 
™ tere: (7) 
y* ; 
And the load 


90 x et 
( ) ; 3 Hv} (7 _ r? 


As these formule would require muc! 
calculation to arrive at the results, sinc« 
the thickness, for instance, must be figured 
at different points along 7 in order to de 
termine the shape of the plate, it will be 
found convenient to use a coefficient: / 
varying with the radius 7, Formule (88 
(89), (90) modified accordingly will be fo: 
the point considered : 


O))) yack yf? R= KR "VA l 


(92) ‘ K* p Re 
y* 

93 >= Sf y? . 

mo o Kt R 


Along circumference 2 ~ (R— J), the thick 
ness 7 becomes maximum, for the bending 
moment about that line is maximum, and 
we have: 


Yuen MA EZ Ry/ P , 
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If the plate had also to sustain a weight 
P applied along its free end, the bending 
moment at any point ~ would be V+ WM, 

The moment ¥ is expressed by Equatio: 
(87), and M, = Pt. 





Then, 

(994) M+4Pl= 3 ry fe 
thickness : 

(95) i / — (V+ Pl). 

Stress ; 

(96) f= %95 (+ Py, 


, Y 
Remark.—A circular plate held or su; 

ported in any given manner may be made 
of uniform strength in an infinity of shapes 
Theoretically, a flat plate of even thickness 
is not uniformly strong (excepting the case 
treated in section (1) where a load P was 
applied at the center of a circular plat 
fixed at the edge), and the above formula 
will not apply to it; they should only be 
used for a plate whose section has been or is 
to be determined by tbe present method. 





SEcTION 11. 
RIBBED PLATES, 


A beam is said to be firmly fixed at one 
end when that end is rigidly held by—fitted 
to—or cast with—the supporting medium 
Thus a circular plate is firmly fixed along a 
circumference of radius R, when it is held 
along that line, by the wall of a cylin 
der, for instance, so rigidly that the de 
formation of the cylinder through the 
effects of the load applied on the plate, 
will be so small that it may be neglected in 
the calculation of the strength of the latter 

Consequently, if the plate treated in sec 
tion (2), that is, firmly fixed along circum 
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rence 2 7 FR, and supporting a load p per 
it of area is not rigidly held, the maximum 
ment, which was said to be about line 
R will move and act about some other 
ccumference. And as the thickness of 
1etal there will not be sufficient, the plate 
il break. These considerations are very 
portant, and to the neglect of it, may in 
ny instances be attributed the rupture 
{ cylinder covers and bottoms. 
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icireular plate is firmly fired to a cylin- 
al shelt and supports a given load. 


VALUES OF 


L R L k A 
0 i. 0 0 
1.05 0.95 0.0882 0 0077 
) 1 0.90 0.18 0.0324 

15 0.85 0.20 0.0842 
). 2 0.80 0.376 0.142 
). 25 0.75 O 44 0 234 
» 30 0.70 0 597 0. 356 
). 35 0.65 0717 0.514 
40 0.60 0.848 0 72 

45 0.55 0.986 0 973 

R 
i i R-1 


Rass: 


Vig. 18 
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distance © from the horizontal axis of the 


We have then, 


ne) 
t+t= of = 


oo . 


plate. 


PQR+h,) 4 


2 d 


But, since the distance ; is common to the 


two resultants, 


A ann K?, 

L Rh L A A 
0.50 0.50 1 142 1 305 
0.55 0.45 1 314 1.72% 
0 60 0 40 1 51 2 28 
0.65 0.55 1.843 3.39 
0 70 0 30 1.99 3.986 
O.75 0 2 2.32 5 39 
0.80 0.20 2 973 7 50 
O.85 0.15 3 331 11.02 
0 90 0.10 4 26 18. 134 
0 95 0.05 6.19 38 38 





Fig. 20 


PLATES OF UNIFORM STRENGTH. 


Fig (19) represents a radial section of the 
plate. Supposing that a load P is applied 
at the center in paragraph (1), equation (2), 
the thickness is 


h = 0.977 / . 
BS 


This thickness is uniform along the radius 
and the plate isof uniform strength. The 
bending moment due to load / is for any 
radius 2’, P 2, 


ae ce Pe 


“i= 


and Mmmaxr. 


The height of the cylindrical shell is d. 
The problem consists in determining the 
relative proportions of the height and thick 
ness i, of the shell, in order that this latter 
may have sufficient rigidity. 

We may consider the shell as being held 
along circumference 2 7 (R + /,) in 
such a way that the supporting ring does 
not interfere with the deformation of the 
shell, 

The thickness 1, should not be smaller 
than #, because the shell must resist at cc 
or ¢, ¢, & compound stress 7, due to a bend 


y/ 
ing moment: P (2 + >): and a tension 


or pressure /?, 


i 
PIR ! 
P ( i 2) 
lo = . 
A 
A xr (R+h,)*?* —7 R* area of sec 


tion of shell. 


= modulus of section. 


7) | 
2 


have h, >h; but to simplify the calcula 
tlons A, is sometimes made equal to 4, 
When the shell is used as a rib for the plate. 

So much for the strength of the shell at 
the edge of the plate; apart from this, the 


Since dd iad | R, we must 


bending moment P (# + 2) must be in 


eyullibrlum along axis e ¢,, where it pro- 
duces: from a to e, a radial compression of 
the upper part of the shell, and from a to 

s radial tension of the lower part. These 
forces decrease from a maximum at a to 
minima at ¢ and ¢, ; it will suffice in the 
ordinary cases of practice to consider only 
their resultants ¢ and ¢,, each situated at a 


(9 > a 
(97) t= t, _ I (< 5 hy) 
( 


We may safely assume that the force ¢ or 


l 
t, distributed upon an area = 27 7. ( i ) 


exerts an average pressure or tension s per 
unit of area, and treat the shell as a portion 
of a cylinder subjected to an external 
pressure on one-half and to an internal 
pressure on the other, the tension / of the 








material being greatest about the inner cir 


ar R(S 


cumference (2 = FR) of the shell in both 
cases, 
(98) Hence t d )s =srhds 


P(2R+h,) 
d , 
For a cylinder of radius /? subjected to a 
radial pressure s per unit of area, we have 


fh, 
| 


R 2= 7 h, as 
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Introducing this value of s in equation 
(98), then 


ia 


W hence 


fhy\ _ PQ@R+A,) 
R ) d : 


t 


P(2 R+ h,) 
Tw i h 1 
Finally we obtain for the height of the shell 


d* = 


/ P(2 K+ h,) 
S hy , 


(99) d = 0 564 f 


Remark 1 —If we make i, = /, equation 
(2), paragraph (1), gives for its value: 


an eg 
A=OSTa =, 
Vi; 
which introduced in equation (99) makes 
/2R-+h 


Kh 


(100) d = 0.578 h v 


0.578 { (2NR+ Ah. 


Remark 2.—If the fixed plate is an annu- 
lar one, and supports a load P along its 
inner edge, as shown in Fig. 20, its dimen- 
sions will be determined as in & 4, and its 
thickness along any circumference of radius 

r+ x is expressed by equation (35) : 
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The maximum bending moment is /P / 

and this introduced in equation (97) gives: 
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(105) and finally d = 0.541 Rk 
/p {2 eto), 
t tf ( h, 
When h, = 2 — 09388 Kh s/ 3 (by equa- 


tion 17), the height is 
(106) d= 0578 f/BR+ Wh 
Remark 4.—For an annular plate firmly 
fixed at the edge and uniformly loaded, the 
maximum bending moment is: (see equa- 


tion 43), 
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Remark 5.—For an annular plate unt- 
formly loaded and supporting a load P dis- 
tributed along the inner edge: 
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A New Cutter Grinder, 
We present herewith two views of a cutter 
grinder which possesses some new features 
of interest to milling machine men. 





A NEw CurrerR GRINDER. 


ftiemark 3.—For a full plate firmly fixed 
at the edge and uniformly loaded, the maxt- 
mum bending moment is (see equation 16), 


M = 0.2929 (r R® p) R. 


Hence 
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As will be seen, the machine consists of a 
flat table at the top of a round column, and 
on this table the various other parts are 
placed in such a manner that their positions 
can be changed, to suit different kinds of 
work, with the greatest facility. 

The base which supports the vertical 
slide for the wheel arbor swivels to any 
desired position, and, of course, the wheel 
can readily be placed at any desired height. 

When the other part of the machine is 
removed from the table (as it readily can be) 
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surface grinding can be done’‘on work from 
+ inch to 4 inches thick. 

Mounted upon a graduated, swivelling 
plate, which in turn is mounted upon a rest 
having slides at right angles to each other, 
are two rigid studs which carry a small 
saddle having a vertical movement, either 
slow, as for adjustment, or rapid for travers- 
ing, the latter by means of the lever seen 
on the floor. In this small saddle a hole 
is bored horizontally into which various 
arbors, centers, etc., are fitted, and, as 
shown in the smaller engraving, spiral mills 
and all cutters of similar character are 
placed directly upon an arbor so supported, 
and moved past the wheel either by sliding 
the cutter upon the arbor, or moving the 
upper slide upon which the base works. 

When taper reamers or other work which 
must be held upon centers is to be ground, 
it is supported in the manner indicated by the 
larger engraving, and it can be set for any 
desired taper or angle. 

The tooth rest is supported by the base, 
and thus does not rise and fall with the 
vertical adjustment of the cutter ; therefore 
by moving the cutter up or down the 
amount of clearance is easily regulated 
without moving the tooth rest. 

For re-grooving the ends of butt or end 
mills without annealing them, the cutter 
holder is swung around 90 degrees from the 
position shown in the engraving, and the 
wheel can then be readily applied to the 
end of the cutter, the latter being moved 
vertically by the lever previously referred 
to, and the cutter set at any desired inclina- 
tion by means of the graduated plate on the 
side of the saddle. Teeth on the end of 
butt or end mills can be sharpened in the 
same manner. 

The countershaft which accompanies the 
machine is a very simple affair, and has 
attached to it an idler which is placed at the 
end of a small arm, which arm swings upon 
a center concentric with the countershaft 
center, and keeps the belts always at a 
uniform tension. The machine is made by 
Foote, Barker & Co., 49 Wvod street, Cleve- 
land, Ohio 


a. 
A New Steam Valve. 





We present with this engravings of a 
valve for steam pipes which has several 
features of interest. 

It is provided with a polygonal bearing 
block on the top of the bonnet, having a 
concave top surface, the block being small 
enough to permit of one or two coils of 
packing to be wound around it on the out- 
side. The object of this is to prevent the 
packing from turning with the spindle 
when the valve is being opened, thus un- 
screwing the stuffing nut; a very common 
defect in ordinary valves. When it becomes 
necessary to renew the packing, it will be 
noticed that the old burnt packing is all 
exposed after the removal of the packing 
nut, and can be easily brushed away with 
the fingers, without requiring any special 
hook or pin. 

This valve is also provided with a seat in 
the bonnet at its upper end just under the 
packing box, and a corresponding projec- 
tion is on the spindle, so that when the 
valve is opened out wide the steam is shut 
off at the upper end of the bonnet, and in 
this position, with the wheel far out of the 
way, the valve can be re-packed, no matter 
in which direction the steam enters the 
valve. This isa matter of some importance, 
as it frequently happens where valves have 
to be closed to enable the stuffing box to 
be packed, that the back pressure on the 
outlet side of the valve is a serious annoyance. 

Another feature is that the valve can be 
re-ground when in position on the pipes, by 
simply removing the bonnet and inserting 
a small pin in the hole, through the disk 
and spindle, provided for that purpose, thus 
making the disk and spindle rigid ; then by 
re-entering the bonnet about one thread in 
the mouth of the valve, thus forming a 
guide, the valve is screwed down to its seat; 
when the thread on the spindle becomes 
disengaged from the thread in the bonnet, 
and the valve is easily re-ground. 
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These valves are made in steam metal, of 
an extra heavy pattern, in sizes from 4 inch 
to 3 inches inclusive. They are made either 
globe, angle or checks, and are capable of 
giving good service under the highest steam 
pressure. The disks are made of very hard 
metal, which has a tendency to prevent the 
formation of ashoulder on them. Regard- 
ing the name by which this valve is to be 
known, the manufacturers write us : 





‘The valves are known as ‘Excelsior,’ 
and we have adopted the flag with that 
word as our trade mark. We have also 
made this flag serve another purpose, viz., 
by having the staff located on that end of 
the valve through which the steam enters 
to come under the disk, the direction in 
which the flag is waving serves to indicate 
the direction of the steam through the 
valve, thus at any position on a line of pipe 
it can be easily determined which is the 
inlet and outlet of the valve”. It is made 
by the Kelly & Jones Co., Greensburg, Pa. 
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bearings, as wide apart as the width of 
frame will allow, making the table very 
steady. Any wear can be readily taken up 
by means of gibs and set screws. The table 


is raised and lowered by means of the large 
crank handle shown in cut; an indicator on 
side of frame showing the exact thickness 
the machine is set to plane. 

The cylinder is double-belted, having a 
pulley at each end. 


It is made of the best 
forged steel, 
with extra long 
journals, which 
run in long self- 
olling boxes; 
lined with the 
best babbitt and 
provided with 
improved oil 
wells and oil 
caps. 

Both pressure 
bars work very 
close to the 
knives, and are 
adjustable to the 
lumber, inde- 
pendently of 
each other and 
the feed rolls, 
thus securing 
steadiness even 
when planing 
very short and 
thin stuff. The 
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are also sel f- 
adjusting, always regulating themselves 
to the various sizes of thick and thin 
lumber being planed. 

The feed is driven from the cylinder, and 
is instantly stopped or started by means of 
the belt tightener. The feed consists of 
four large steel rolls, powerfully geared, 
set as close to the cylinder as possible. The 
upper in feeding roll is fluted and is held 
down by connected levers and weights, and 
the out feeding roll is held down by large 
coiled steel springs. 

There are two rates of feed, fast and slow. 
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inders in which free expansion occurs ; and 
practical engineers, who stand out against 
such drop, have been subject to exhorta. 
tion, at the hands of various persons, who, 
basing their opinion on partly developed 
formule and hand sketched diagrams, . 
sert that terminal slumping of pressure 
volves an actual gain of efficiency. 

In Fig. 5 (page 5), let C be the cut-off 
point of a cylinder, in which the clearance 
is zero. The expansion curve is CD / / 
O being the origin, and the card area above 
NLisCDhLMB. 

Suppose that when the piston arrives at 
D,a receiver, of volume O P, contain g 
e 
0 
) 


@ 
’ 


steam at the pressure O M, is opened to ‘); 
cylinder, allowing the live steam to fal! : 
# (the receiver pressure rising from M to 

The steam line from H will be due to / as 
origin, and will intersect the. first curve at 
the volume and pressure point at which the 
cushion steam in receiver has just crowded 
the live steam into the swept spaces. 

In the figure, this intersection is at the 
terminal point Z, and the receiver being 
here cut out, the engine is ready to receive 
steam for the reverse stroke. 

In order that the live steam should dro; 
from /)) to H#, the free expansion must allow 
an increase of volume equal to Hh, which 
value is here taken from the continuation 
the expansion line C D, first drawn, and is 
the same as would be found by drawing a 
diagonal from 0 through H, as explained in 
former articles. 

Taking / G= Hiand using P as origin, 
the curve G M is drawn and represents the 
expansion line of the live steam in the waste 
spaces of the receiver. 

The slightest consideration shows that the 
area # G/ M LF ia equal to the area 2 L MV, 
and therefore 1 Lh = G M F, and the total 
area of the drop card is less than the area of 
the first diagram, not only by the small tri- 
angle Dh H, but by the area G M F 
(= H Lh) as well. 

The heat or work available in the live 
steam in falling from JD to Z, is equal to 
D Eh, plus the rectangle on hh, while the 
work done in raising the receiver pressure 


”, 


on 





Surface Planing Machine. 





The engraving presented herewith is of 
an improved 24} inch surfacer and planer, 
to plane 24} inches wide, and from ,; to8 
inches thick, on hard or soft wood. 

The frame is cast in one piece, wide at 
the base, very heavy and of great strength 
and solidity. 

The table or bed is also cast in one piece, 
planed perfectly smooth and true, and is 
dovetailed into the frame, with extra long 





SURFACE PLANING MACHINE. 


The builders are Greaves & Klusman, 

Cincinnati, Ohio. 
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Drop Losses in Multiple Expansion En- 
gines. 





By Cuas. M. JONES. 

In the treatment of multiple cylinder 
engines, it is often stated that the drop 
losses are simply equal to the small triangu- 
lar areas at the toes of the cards of the cyl- 





from M to Fis Mr x MO+M Gr, aad 
the difference is therefore G M F+ D Eh, 
and this latter will tend to superheat the 
steam. 

But practically, the heating effect is far 
overbalanced by the metallic action of the 
receiver surfaces during the rise of tempers- 
ture between .V and F, so that not only {s 
the area Dh I F lost, but a serious conden- 
sation also lowers the efficiency of the cycie. 

Even if the receiver and other surfaces 
were neutral, there would still remain 4 
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very measurable loss, for it is one of the 
st principles of thermodynamics that the 
greatest efficiency is only to be had when 
» whole of the heat is recefved at the 
iigher, and is rejected at the lower limits, 
he total admission and expansion being ab- 
rbed by the piston. 

In the drop at D, the steam or heat is 7e- 
«ted to the volume or amount F G, and is 
jot again wholly admitted until the lower 
yressure point Z is reached, so that unless 
t can be proved that steam actually ¢mbides 
energy by drop, the loss of efficiency must 
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e acknowledged. 
[In Fig. 6, the diagrams of a tandem com- 
pound—H- P. cyl. = 4—are shown. 


L. P. cyl. 


Dropping from D to EZ, the live steam ex- 
pands by a volume D JN, and, cushioning in 
the L. P. being assumed to rise to receiver 
pressure, the diagonal S HE cuts WN M at P, 
which is the pressure at which the receiver 
must stand when cut out by L. P. cut off. 

Starting from H, the total initial volume 
between pistons is equal to the L. P. clear- 
ance, plus receiver, pilus H. P. clearance 
and swept volume ; and setting these values 
off to the right, as shown, 7’ becomes the 
origin of curves between pistons. 

Setting off from / the advance of L. P. 
piston, and from the positions so found 
spaclag back the corresponding volumes 
swept by H. P. piston, the latter positions 
are the volume points,and diagonals drawn 
thereto from 7’ will cut the initial line 1 Z 
at the proper pressure points, which, being 
transferred to the proper piston positions, 
give points on the steam lines / F'and HF /1. 

With the given proportions, the volume 
points correspond to H. P. piston positions. 

At V(or F) the I. P. steam line cuts the 
cushion, and, the valve closing, the L. P. 
drags from H/ to J, at which latter point, the 
receiver pressure being at the proper value, 
the L. P. cuts off, and the steam expands 
from J to J, with # as origin. 

At the instant after H. P. drop, the volume 
occupied by the live or working steam was 
G M, and this quantity is capable of per- 
forming work due to the area G MV L J, if 
admitted at the higher pressure, and expanded 
against the piston (with the given propor- 
tions MV Z and G / are expansion lines from 
S as origin), but by reason of the rejection 
of the H. P. cylinder steam into the receiver 
at less pressure, there is a loss in the L. P. 
card equal to the area H Z M, and the total 
card loss is therefore D LZ M, which is here 
about double the area of the toe triangle of 
H P. diagram. 

The equality of / F G and HF HG is too 
simply proved to require any particular 
comment. 

The modifications due to a banking line 
between G F' and FH F'can be easily traced 
for any particular case. 

The admission of steam during a fall of 
pressure is analogous to the admission of 
heat to any given mass during expansion, 
and therefore devices fitted in receivers, and 
jacketing of cylinders, where such are used 
to impart an excess of heat over and above 
that necessary to prevent change of state in the 
mss of vapor, are sources of direct loss. 

By ‘‘admission” is not here meant the 
mere shifting of a given quantity of steam 
from one portion of working volume to 
another. So long as the changesof pressure 
and volume are due to the motions of the 
pistons, there is no loss, even when the 
upper piston compresses into the receiver 
and cuts out before the trailing cylinder 
takes hold. 

Free expansion is virtually a rejection into 
an equivalent external space, as for Fig. 5, 
and the loss is caused by re-admission to the 
working spaces under falling pressure. 

A careful examination of the diagrams 
should be sufficient to convince the most 
hardened that the advocates of ‘‘no drop” 
stand upon a firm foundation. 

While—as with every other question in 
engineering—each particular case requires 
special weighing, and adjustment of its 
various antagonistic elements, yet with the 
ordinary proportions of multiple cylinder 
engines, drop in the upper cylinders ¢ncreases 
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the fluctuations of temperature in the rela- 
tively enormously surfaced receivers, and 
this latter factor would, in most cases, out- 
weigh any lessened cylinder condensation, 
even allowing that the gain in the swept 
Spaces was as asserted by the champions of 
free expansion. 

What practical designers, who have any 
sort of hold on the affections of steam ma- 
chinery, really yearn for, is accurate data 
regarding the rates of absorption and rejec- 
tion of heat by metallic surfaces in steam 
contact. Such rates being not only those 
due to various differences of temperature 
but to such differences due to high and low 
positions on the temverature and pressure 
scales, 

This material could be easily worked into 
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absolutely reliable quantities would be far 
more scientific and satisfactory. 

Let our university friends trail these elu- 
sive factors to their lair, and they will at 
least gain the blessings and applause of 
posterity, to which, in the words of an emi- 
nent statesman, ‘‘we are all, so heavily 
indebted.” 

eae 


LETTERS FROM PRACTICAL MEN. 





Press and Shrink Fits. 
Editor American Machinist : 

I have been in hopes that a discussion 
would follow yourreply to this question, 
which would result in the information and 
thorough understanding of the practical al- 
lowances to be made for pressing fits, under 
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Drop Losses in MULTIPLE ExpaNsION ENGINES. 


the diagrams by graphic process, and the 
guarantee of results would not then unduly 
consume the grey matter of those responsi- 
ble for new and untried designs. 

As the heat absorption in the metal of an 
engine is greater than the release, by the 
amount due to radiation, this last element 
is also open to careful attention. 

The state of the metallic ‘‘ surface resist- 
ance,” which may be changed by the lubri- 
cant used, should not be neglected. The 
internal and surface resistances have seldom, 
if ever, been properly separated by experi- 
menters on heat transmission, and the 
avallable published data is, therefore, of 
little general use. 

Careful boiling down of log books, and 
ordinary experiments made under known 
conditions, enables the designer to strike a 
close average for economy, but the use of 


varying conditions. With modern appli 
ances, it ought not to be in any way hazard- 
ous to order a crank wheel bored to 10 inch- 
es in New York, its shaft turned to 10.01 
inches in Chicago, and the shaft pressed into 
the wheel in any locality, where they were 
to be erected and used, with a force of more 
than 100,000 pounds, and less than 200,000, 
as readily as though the work were all done 
in one shop, and by one man I do not 
know that the allowance as stated would in- 
sure the shaft being pressed into the wheel 
within the limit just named ; as much will 
depend on the diameter and length of the 
hub, and also the relative roughness of the 
surfaces of the wheel and shaft. 

There is no necessity, that I can see now, 
for increasing the allowance as the diameter 
of the work decreases, for if an allowance of 
.02 inch will burst a 10-inch hub, one-half 





> 
that allowance ought to burst a 5 inch hub, 
nor to make any change in the allowance 
for either a shrinking or pressing fit. 

I had thought it would be a good plan to 
invite some notes on this subject from the 
car axle turners, who, from the vast num- 
bers of fits that they make, ought to be able 
to give some valuable pointers; but after 
looking over a lot of old axles that had just 
had their wheels pressed off, I concluded 
that the fits had been made in the wheel 
press, for the axles showed that they had 
been turned with a ‘‘screw feed,” and the 
bottom of the cut smaller, and the top larger 
than the wheel was bored; and in the 
process of pressing the wheel on, the axle 
was sized. On most of the axles that I saw, 
the wheels had about one-half the available 
surface for a bearing, the other half having 
been cut away in the lathe. While I should 
not recommend this way of making pressing 
fits for machinery in general, I see no objec- 
tion to it for car wheels; for if it requires 
say, 80 tons, to press the wheels on, it will 
require a like amount to move the wheel, 
whether it fs pressed on a comparatively 
smooth or rough surface. There have been 
numerous examples of close work given in 
these columns where small sliding fits were 
required; and I have no doubt but that the 
subject of large pressing fits will prove to 
be equally interesting. 

In shrinking large work together, there is 
room to employ some calculation to advan- 
tage, and thereby determine what will hap- 
pen during the cooling process. For exam- 
ple, we will shrink a tire on a locomotive 
driver. The wheel center has a circumfer- 
ence of 200 inches. The tire is of wrought- 
steel, is 6 inches wide, 3 inches thick and 
bored to a circumference of 200 inches, less 
the allowance of .00106 inch per inch, mak- 
ing the inside circumference of the tire .212 
inch less than the outside circumference of 
the wheel center. It is plain, that after the 
tire is heated and put on the wheel, that the 
tire must stretch .212 inch, or the wheel 
compressed till its circumference is reduced 
this amount, when the tire and wheel have 
a common temperature, or what is alto- 
gether probable, each will sympathize with 
the other in this respect, and some kind of 
an average be the result, depending much on 
the construction and material of the wheel. 

It has been determined by experiment, 
that such steel as tires are usually made of, 
will be either stretched or compressed about 
1-80,000,000 of its length for each pound 
per square inch of {ts section, acting in the 
direction of its length, when the force ap- 
plied does not exceed the elastic limit of the 
steel. Hence, to determine the tension per 
square inch in the tire produced by the 
shrinkage, we have only to multiply 30,000, - 
000 by the allowance .00106 and we have 
83,000 pounds as the tension per square inch 
in the tire, which is uncomfortably close to 
the elastic limit of steel, if it does not in 
many instances exceed it. Therefore, no 
advantage would be secured by increasing 
the allowance, while, on the other hand, a 
risk is always incurred if the elastic limit is 
too closely approached. C. O. SINE. 


Train Resistance, 
Editor American Machinist : 
Mr. Horton having replied to my criticism 
of his article on ‘‘ Train Motion and Resist- 
ance,” let me close my side of the argument. 


(1) Weight of Empire State Express 283 tons 
(2) Speed per hour 90 miles 
(3) Speed per minute 7,920 feet 
(4) Average resistance at 0 miles per hour 
from Mr. Horton's tabl+s - .. 21.24 lbs, 
5) Train resiscance, total 4 I 6010.92 Ibs. 
(i) Work done, toot-pounds (5 17,605, 186.4 
7) H. P. necessary (6 } OOO, 1442.6 
(8) Diameter of drivers Sf inches 
(9) Circumference of drivers 21.99 feet . 22 feet 
(10) Revolutions per minute at 90 miles per hour 
( () ne ; -* 360 
(11) Stroke... Ee ee 2 teet 
(12) Piston speed (10 11 1,440 
(13) Bore of eglinder. 19 inches 
14) Per cent. of boiler pressure realized, at pis 
ton speed of 1,440 feet per minute, a8 mean 
effective pressure 26.6 
(15) Boiler pressure (assumed 180 Ibs. 
(16) Mean effective pressure, pounds 17.9 


op 

(17) H. P. one cylinder 2 Plan . 592.62 
33,000 

p 17.0 211) « 10 tnt | 283.53 sq. in, 


n 360 (10 
(18) Total H P. at $0 miles per hour (17 2..1185 24 
Horse power developed Ind 24 
Hor-¢ power required (7) 1412 60 
(1%) Difference 1 36 
(20) Per cent. of error (19 Is 21.71 
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In view of the foregoing results, I can still 
say that I hold Mr Horton’s formule to be 
incorrect, but they are better than any 
others I have found so far. 

In regard to (14), I would state that that 
figure is the result of averaging and com- 
paring the results of numerous tests. 

C. W. MacCorp, Jr., M. E. 


Chimney Temperature. 
Editor American Machinist : 

In an article entitled ‘‘ Hints Upon Smoke- 
stacks,” by J. H Allen, in Dizie, the fol- 
lowing statementis made: ‘' Itmay betaken 
for granted that the average temperature of 
gases of combustion escaping from the com- 
mon type of steam boilers ranges from 550 
to 725° Fahr , and that when they fall be- 
low this the draft is apt to be poor and in- 
sufficient.” 

If the above statement is true, it will ac- 
count for the small amount of water evapo- 
rated per pound of combustible per hour in 
our modern boilers. 

If Mr. Allen will look over the report of 
tests made by acommittee of experts ap- 
pointed by the commission, he will find that 
in the ‘‘economy tests” the average tem- 
perature in the flue at chimney did not reach 
500 degrees as follows, in the best boilers, 
for instance : 

Lowe boiler, 332 degrees, water evaporated per 
pound of combustible, 11.82. 

Root boiler, 398 degrees, water evaporated per 
pound of combustible, 11.50. 

Galloway boiler, 324 degrees, water evaporated 
per pound of combustible, 11.72. 

Babcock & Wilcox boiler, 296 degrees, water 
evaporated per pound of combustible, 11.48. 
Feed water 212 degrees, st.am pressure 70 pounds 

per square inch. 

Mr. George H. Barrus also made five tests 
in Philadelphia, the average flue tempera- 
ture being 423 degrees. Water evaporated 
per pound of combustible at and from 212 
degrees was 11.8 pounds. I, myself, have 
made quite a large number of boiler tests in 
which the average draft temperature at 
chimney entrance does not exceed 400 de- 
grees, and the average evaporation is over 
11 pounds. 

Mr. Allen also says that iron stacks ‘‘ have 
a serious inherent defect, and it is that the 
outside air keeps them cool and thus lowers 
the temperature of the gases of combustion, 
which naturally has a deleterious effect 
upon the draft.” 

Now, the five tests made by Mr. Barrus 
were with an iron chimney ; the tempera- 
ture was measured where the boiler flue en- 
tered the stack. My experience in tests of 
boilers has shown that iron stacks of the 
game area properly made give better results 
than brick chimneys, from the fact that 
they are air tight, whereas the effect of in- 
filtration of air through the brick walls of 
chimneys hasan influence which we have 
never taken into account. Then again, the 
statement as to the effect of radiation in iron 
chimneys does not count, as the gases are 
only in contact with the walls of the stack 
for a few seconds, therefore the heat lost by 
radiation from the internal surface of the 
chimney cannot be but little in that time. 

All boilers should be so erected and en- 
veloped in brick work that the products of 
combustion do not exceed 400 degrees 
when leaving the boiler ; this will give the 
most economical results for asteam pressure 
up to 150 pounds per square inch above the 
atmosphere. If so set, a separate economizer 
will be unnecessary as is now so common in 
a majority of brick set boilers in our large 
power plants, the economizer being a sec- 
ondary boiler and an extra expense not nec- 
essary in a properly erected plant. 

Wa. Barnet LE Van. 

Philadelphia. 


The Co-operative Contract System, 
Editor American Machinist : 

I have read carefully in your issue of 
November 15th thearticle ‘‘ A Co-operative 
Contract System,” by Mr. John Richards, 
and though the scheme is new to me, I 
believe it to be in many respects an ex- 
cellent one. There are points about it 
which if put into practice and developed, 
I believe would go a long way towards the 
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solution of the great labor problem as it 
stands to-day; and on one of these points, 
and only one, I wish to enlarge a little. 

The author claims for this system that it 
would weed out, so to speak, the baser 
element among mechanics, and would thus 
tend to raise,the standard of those remain- 
ing toa higher plane morally, socially and 
intellectually, and in this I fully agree with 
him, considering it one of the strong points 
in favor of the system. However, I think 
it would require considerable time and no 
little trouble and difficulty to bring this 
state of affairs about. We all know that 
machinists, for instance, taking them as 
they come, are hardly a saintly class of men ; 
and that in some shops a fellow is com- 
pelled to keep pretty close watch on his 
tools, etc., not to have them stolen; in short, 
that there are in this business, as well as 
in all others, lazy, shirking, unscrupulous 
men, as full of deceit and meanness as a 
sieve is of holes. But right here, to my 
mind, is where this cooperative system 
would show its superiority. These mean 
fellows would have to either reform or quit 
the business, though the process of their 
trial might take some time, as I have said. 
Now, in the same way that we all know 
that there are rogues among machinists we 
also all know that by far the majority of 
them are honest, intelligent, free hearted 
and open handed. These are the men who 
would be the judges of their fellow con- 
tractors, and I belfeve the trial would be a 
fair one for both parties, as the bad fellows 
would have all the chance in the world to 
reform, and the good the best of reasons 
for helping them to reform, while still 
being amply protected themselves by having 
absolute power to rid themselves of the bad, 
if necessary. ANTI Know ALL. 
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Making Segments for Pattern Work. 
Editor Amertcan Machinist: 


Mr. Richardson has opened a large sub 
ject in your issue of November 22d, when he 
writes of ‘‘Segment Work in the Pattern 
Shop.” His ‘‘tool for laying out seg- 
ments” is good, but where a good deal of 
segment work is to be done and must be done 
rapidly, we must ‘‘get there” by a shorter 
cut. I suggest the tool shown in Figs. 1 and 
2. This tool is simply glued and nailed at 
the corners and, of course, is not adjustable. 
But as it can be made in less than one- 
quarter the time of the adjustable tool, we 
can afford to have a separate tool for sixths 
and quarters if we wish them, and also can 
afford to have several different sizes of the 
same angle, so that we will not be compelled 
to use the large tool for small work. And 
the large tool has one additional advantage 
over the small one in that it furnishes the 
center which it is not always convenient to 
find when the trammel only is used. 

Again, this tool is made to use the ordinary 
trammel which has two advantages: First, it 
reduces the cost of the tool by about one- 
half, and second, it enables us to use the 
trammel to get the radii of the segments dl- 
rectly from the drawing, without reducing 
them to feet and inches, which is common 
in a large class of work where each layer is 
of different diameter from the last. 

Furthermore, this tool with its angles of 
60° will be found useful for laying out a 


variety of work which is above the capacity 
of the ordinary 30° and 60° triangles. 

A piece of sheet metal across the corner 
of this tool will make a desirable center, pro- 
vided it has a very small hole drilled 
through it for the center so that it does 
not dull the point of the trammel. 

W. H. DRAKE. 


Why Does a Bicycle Stand Up? 
Editor American Machinist : 

Mr. Oberlin Smith’s article ‘‘Why Does a 
Bicycle Stand Up,” is very interesting, but 
I do not think it treats of the most potent 
factor. 

My understanding of the matter is this: 
The tendency of the rider is to travel ina 
straight line. Such being the case the bi- 
cycle is steered in the direction in which it 
has commenced to tip, and is pulled over in 
the opposite direction by the mass of the 
rider traveling in his straight line. 

The boy’s tricycle sometimes tips over in 
quickly rounding a curve, while the center 
of gravity is well within the base. 

New York. E. D. MackrytTosH, 


Editor American Machinist: 

In several papers there appeared recently 
a cut of the ‘‘ Mammoth Giraffe Bicycle,” 
built by a cycle company of Chicago, and 
while calling the attention of some of the 
office force to it, chanced to make the 
remark that it being so high it would be 
easier to balance than the ordinary low 
safety. Whereupon I was immediately 
challenged to argue the question against all 
present; they claimed the higher the 
machine the harder it would be to stay on 
it. This giraffe bicycle, as shown in the 
cut, has ordinary safety wheels with pneu- 
matic tires, but the frame and steering bar 
run away up like a stepladder, the pedal 
shaft and chain wheel are attached high up 
on the hind legs of the frame, and 12 feet 
of chain is used; the cut shows one person 
seated and another holding the machine up, 
the seat being about as high as the head of 
the person supporting the machine. The 
argument I had trying to convince those 
office boys that they were mistaken in their 
views, reminds me of Mr. Smith’s article, in 
your issue of November 15th, and prompts 
me to write. There are very few people 
who realize that the equilibrium of the 
bicycle rider is maintained by steering the 
machine so as to keep it wnder him. The 
general impression seems to be that it is 
wholly a feat of balancing the body over 
the bicycle. It is easier to stay up while 
on a high bicycle, for the sole reason that 
it takes a high one longer to fall over; 
any one may prove this by trying to balance 
a 10 foot pole on his hand, then try it with 
a clothes pin; a person riding one of the old- 
style high wheels is not nearly so liable to 
side falls as when riding a safety; when 
rounding a corner on a high wheel one may 
lean in so far that if he were on a safety it 
would prove disastrous. A side slip of an 
inch or so will let a safety rider down 
instanter, where the same slip would hardly 
be noticed by the rider of a high wheel. 
The ability of the trick rider to stand still 
on his wheel lies wholly in holding the 
front wheel obliquely across the base line, 
thus giving him the opportunity to shift or 
roll the front end of his support forward 
and back i la Mr. Smith’s proposed me- 
chanical device for shifting the board on 
which he has his acrobatic performer. 

If the handle bars of a safety were 
clamped so as to rigidly hold the wheels in 
line, no wheelman could ride it a thousand 
feet, one might as well try to sit on top of 
a pole standing unsupported on the pave- 
ment; no amount of bodily contortion 
would keep one from falling. 

In assisting persons learning to ride the 
safety, I notice that when they have learned 
just enough to manage to wriggle along, 
they not only steer too much, as Mr. Smith 
says, but when they feel themselves falling 
they invariably steer the wrong way—seem 
to want to steer away from the spot they 
fear they are falling upon; thus letting 
themselvesdown altogether. Butafter hav- 


ing more experience, one finds the only way 
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to do is to steer the wheel onto that spo: ; 
trying to get away from that spot is 4 
natural instinct which comes from balanci 
on one’s own feet. One throws the arms, 
head and body to the left, to prevent a f.|| 
to the right; because one pushes with t .¢ 
feet against the ground, but the bicycli-., 
poised as he is in mid-air with absolute y 
nothing to push against, can only preve:t 
a fall by so steering his wheel as to keep 
always under him. It is like the jugg)-r 
keeping balls in the air, he must move | .s 
hands this way, that way, and keep thi 
under the balls wherever they attempt o 
fall, for they are like the bicycle which or. y 
has one voluntary action, that of falli: 
In one point I cannot agree with Mr. Smi:., 
that is, in the first of his article, he seers 
to think that the feat of arope walker 
entirely different from that of a bicycli::. 
Now, a rope walker who does not carry . 
balancing pole, steps on a rope which 
very easily swayed from side to side—s 
when he stands on one foot how he jerks ‘t 
sidewise, this way, that way, to keep 
under his center of gravity. Suppose thi 
rope to be traveling with him longitudinal]; 
would it not leave a trail similar to that « 
the bicycle ? 

I don’t think that gyroscopic action ha: 
anything to do with keeping It up, becau 
a very high velocity is necessary before 
gyroscopic action begins to show; a much 
higher speed, I think, than any bicycle eve: 
attained. If gyroscopic action keeps it up, 
why can it not be ridden in a straight line ? 
Suppose a plate wheel 12 inches diameter 
by 4inch thick revolving at a very high 
speed, say, fast enough to carry it four 
miles a minute, be thrown on a smooth, 
nice asphalt pavement; wouldn’t it go a 
long distance in an absolutely straight line? 
And if the initial speed was retained in- 
definitely would it ever vary from a straight 
line? I would, in this case, decide that 
gyroscopic action kept it going straight. 
It is like the spinning top, if its high initial 
speed is kept up it will stand erect for ever, 
and on the same ¢dentical spot; while one 
at slower speed must change its base now 
and then to keep up. 


a 


c 


; W. H. Cuappg vu. 
Terre Haute, Ind. 


That Wonderful Cupola—A Correction. 
Editor American Machinist : 
. In my letter or article on ‘‘ That Wonder- 
ful Cupola,” printed December 6th, I made 
@ most unpardonable error in one place, 
which I shall rectify. Carbon dioxide and 
carbonic acid gas are, as every one at all 
conversant with chemistry understands, the 
same; but from the inadvertent way I put 
the thing, it would appear I were trying to 
make a difference between them. I should 
have said: ‘‘ The tuyeres were not neces- 
sary to convert carbon monoxide, C O into 
C O*. Nor would C O be formed if prop 
erly managed.” But in some manner | 
made the mistake, which, of course, is a 
parent to all as a mistake. 

HERBERT M. Ramp. 


That Vibrating Waterfall, 
Editor American Machinist : 

In the discussion of the question relating 
to vibrating waterfalls, or ‘‘stuttering” 
dams, in recent issues of the AMERICAN MA 
CHINIST, One correspondent stated that the 
phenomenon {s (according to theory) due to 
a partial vacuum formed when the water 
passed by each log of which the dam was con 
structed. This theory seems to be exploded 
by Mr. William Hill, who, in the issue o 
October 25th, states that the vibrating or 
“stuttering,” as it is called in some parts of 
the country, occurs with a solid stone dan 
with a smooth face. 

Another correspondent, Mr. W. E. Crane, 
advances the theory that when the air is en 
tirely confined beneath the waterfall, and 
between end abutments, ‘‘the air back « 
the water becomes a drum under tension.” It 
rebuttal of this evidence permit me to stat: 
that the dam of Blake Brothers’ machine 
shop at East Pepperell, Mass. (now Henry 
Blake & Son), is built of granite boulder: 
and finished with timber cap and up-stream 
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unking. The airspace back of this water- 
| is entirely open at each end of the dam, 
1 the waterfall strikes upon a very un- 
en river bed as full of rocks and cavities 


~ 
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a trap rock river bed can be. This dam 
between 100 and 150 feet long, and vi- 
rates so badly that the sound is very an- 
ying in a house over 1,000 feet down the 
er—windows rattling, doors shaking, 


n 


etso = 


The sound and vibration are not percept- 
sie in other directions to any great extent, 
he chief effect being at right anglesto the face 
f thedam. Owing toa slight bend in the 
stream, the house where the maximum vibra- 
tion is felt, stands nearly, if not quite perpen- 
dicular to the middle of the dam. As stated, 
there can be no “‘air under tension” or ‘‘drum 
business” about the vibration of water fall- 
ing from the top of thisdam. The amount 
of water does, however, have a good deal to 
do with the vibrating, as it takes place only 
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when a thin perfect sheet of water Is flowing 
over thedam. Enough water must be pres- 
ent to form a thin continuous curtain. Ifa 
thickness of more than about two inches of 
water is flowing over the dam, the ‘‘stutter- 
ing” stops and the water seems to take the 
form of an infinite number of parallel 
streams, or ‘‘ropes,” instead of a thin cur- 
tain. But as the tendency to ‘‘rope” has 
nothing to do with the vibrating problem, 
that part of the phenomena will not be fur- 
ther discussed. 

The vibrating or stuttering of water run- 
ning over a dam is caused wholly and solely 
by the action of gravity acting upon the 
body or curtain of water under certain con- 
ditions. In other words, the sheet or cur- 
tain of water is pulled apart by the attrac- 
tion of gravitation, into separate drops, and 
these drops, by their own attraction for 
each other, become a series of approximate- 
ly horizontal cylinders, each being separated 
further from its fellows as the distance 
fallen increases. The impact of these cylin- 
ders, in regular sequence upon the rocks, 
apron, or water below the dam, produces 
vibrations of the atmosphere which cause 
the rattling of windows and dishes as stated. 

To illustrate the matter, take a tumbler of 
water, as in Fig. 1, pour out a very thin, yet 
continuous stream, and it will seem to get 
thinner and thinner until finally the stream 
separates into a number of independent 
drops. As these drops fall they get further 
and further apart, the distance between 
them depending entirely upon the distance 
they have to drop. This is due to the ac 
celeration by gravity of each falling drop. 
As a body (én vacuo) falls 16 feet during the 
first, and 48 during the second second of fall, it 
is evident that two drops of water starting to 
fall one second behind the other, will be 16 
feet apart just as the second drop starts, 
and 82 feet apart at the end of the next sec 
ond. Applying this reasoning to the falling 
of drops x}, Or yo'y9 Of a second apart, and 
the same law holds good, ?. ¢., the further 
the drops have to fall the further apart they 
will be as they reach the bottom of the de- 
scent. 

When avery thin body of water is sus 
pended in air, molecular attraction tends to 
form that body of water into a perfect 
sphere, as the falling raindrop testifies. 
This takes place when the stream from the 
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tumbler becomes yery thin, as at a It 
breaks away, and molecular attraction 
rounds it into the perfect drops seen at /. 
In the case of athin stream flowing over a 
dam. we have what might be compared to 
an infinite number of tumblers, all furnish- 
ing streams very close together. The streams 
would break up into a row of drops some- 
thing as shown at c. But the drops all run 
together, forming, theoretically, a long cy)- 
inder of water d@. But the row or chain of 
drops does not have time to round itself into 
a perfect cylinder. If it had time enough 
for that, it would be exposed to the tend- 
ency to break up into larger spheres. 

When the sheet of water first breaks up, 
it undoubtedly has the form shown at e¢, the 
top and bottom of the strip of water becom- 
ing rounded up in anticipation of further 
cylindrical shape. But in case of a very low 
waterfall, the ‘‘ bands” of water may not 
have had time to become fully separated, 
still, molecular attraction has been at work 
‘‘rounding up” the water, and the falling 
curtain gets into the form shown at f. This 
comes pretty close to the actual occurrence 
in the curtain of water falling over a dam, 
as shown by Fig. 2. The forms ¢ and / are 
distorted, of course, in the attempt to pict- 
ure them on paper. 

It will be seen that as the drops in Fig. 1 
increase in distance from each other as they 
descend, so do the waves or bars in Fig. 2 
also increase. By standing near a water- 
fall, and casting the eye down with th 
water as it descends, the light and heavy 
streaks in the curtain of water can be readily 
seen. 

Tosumup: The vibration is caused by 
the acceleration of gravity drawing the fall- 
ing water apart, and molecular attraction 
again concentrating the separated parts into 
waves or bars, the impact of the several 
waves or bars upon bottom of the stream 
causing the vibration or ‘‘ stuttering ” com- 
plained of. The phenomena can only occur 
when the layer of water passing the dam is 
comparatively thin. The remedy is, then, 
to put flash boards on a part of the dam, so 
that the stream passing the dam will be 
thickened to a depth above the vibrating 
point. Probably some 2x3 or 3x4 timber 
bolted toa partof the dam will effect a 
cure. JAMES F.. Hoparr. 

Brooklyn, N. Y. 


Why Does a Bicycle Stand Up? 
Editor American Machinist ; 

I have read with considerable interest the 
articles lately appearing in your paper, 
‘“Why Does a Bicycle Stand Up?” and 
would call your attention to what seems to 
be a misconception of the subject in Mr. 
Begtrup’s article in Nov. 29th issue, viz.: 
the comparison of a bicycle to a rolling 
coin, or a single rolling circle. The fact is, 
as Mr. Smith has expressed it, that the 
reason a bicycle does not fall over when in 
motion is, because it is then possible, by 
reason of the guiding action of the front 
wheel, to lead the rear wheel and the whole 
machine with it, to a point directly under 
the center of gravity of the load. 

When a bicycle runs a straight singl 
track the axes of its two wheels must be 
strictly parallel, and if they are thus it will 
run a straight track, no matter whether the 
machine stands vertical or is inclined. But 
just as soon as the axes are brought nearer 
at one side than at the other, the machine 
will run a curved track, the center of curve 
being on that side of the machine on which 
the axes are nearest together; and this no 
matter whether the machine, as a whole, is 
inclined toward this center or away from it 
at any reasonable angle, say, 30 or less. I 
find, however, there is a difference in the 
curve of the circle thus described, depend- 
ing on which way the machine is tipped, 
the larger circle when the machine is tipped 
away from the center. 

I have made some experiments with my 
bicycle in this connection, rolling it on 
the clean floor, and have gone over each 
several times to insure accuracy. I find, 
with the handle bar securely lashed in its 
set position, and holding the machine as 
nearly vertical as possible, that the circle 
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described by the rear wheel on the floor was 
just 7 feet diameter, measured against 
the side of the tire by contact ; while, when 
the machine was inclined inwardly about 
80°, the diameter of circle was reduced to 
5 feet 10’, and the track was not a true circle, 
buta spiral, for the rear wheel would always 
come to a point about 2” nearer the center 
than the starting point; whileif the machine 
was inclined outwardly about 30° the diam- 
eter of circle would be increased to about 
7 feet 3° with a spiral track, the wheel com. 
ing toa point about 2” outside the starting 
point. 

I held the machine at a point in the upper 
bar of the frame, where the machine would 
balance if lifted from the floor, in all these 
trials; holding near either end, it would 
not run over the same course twice. My 
starting point was located by the contact of 
side of tire of rear wheel against a fixed 
stop, and, after finding the point to take hold 
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though easfer with some than with others. 
Its success is best assured by having the 
steering-head bearings perfectly free, 
though not loose. It has been supposed to 
be due to the caster-like action of the front 
wheel (like table casters, I mean), and one 
builder of bicycles has claimed this by reason 
of the way his forks were arranged, for the 
line of his steering-head axis reached the 
ground some 5’ to 6” ahead of point of 
wheel contact, while in another make of 
bicycle it was arranged in this particular 
24" to 3" behind point of wheel contact ; but 
in the best I have so far tried in this regard 
the wheel contact and axis of steering 
head are in the same line. This axis is in- 
clined about 20° from vertical in all these 
machines. When turning the handle bar of 
the first to either side from a central post- 
tion the front of frame falls quite percept- 
ibly, while with the second it is raised, the 
third, of course, giving no noticeable effect. 
It is possible to ride all three of these 
styles with the hands off, and I have 
done so; but a fair headway of six or 
more miles an hour seems to be a neces- 
sary feature to make a success of it 
among common every-day people. In 
the foregoing I have used the terms 
“bicycle” and ‘‘machine” as synony- 
mous. C. 8. BREAcH. 
| Bennington, Vt. 
Se 


A New Ratehet Drill. 











We present herewith engravings of 
| a new ratchet drill, in which the novel 
| idea of feeding the drill itself outward 


position as the drilling proceeds, is 
adopted. 

The construction of the tool will be 
readily understood by an inspection of 
the sectional view, in which it is seen 
that the drill is forged from a square 
bar and passes through a square hole in 
the stock by which it is driven, while 
the externally threaded piece above, 
into which the tapered end of the drill 
fits loosely, feeds it downwards, when 
the sleeve into which it is threaded is 
prevented from rotating with the drill. 

By this construction very little room 
more than the length of the drill itself is 
required, and it can be used in very 
restricted places. 


] 
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j and keeping the machine in its original 
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of frame, it did not fail to reach the same 
point by so much as }" in all the trials. In 
this machine the steering head axis is in- 
clined 22° back of vertical, and, this axis 
prolonged, meets the floor at point of wheel 
contact. I did not expect to find this spiral 
track, and now I only state it because I 
found it as described, and with close coin 
cidence, in the results of a number of trials. 

Mr. Begtrup says, ‘‘When a bicycle 
rider runs down hill he has nothing to do 
but to keep his wheel steady,” etc. Ido not 
know how much experience he has had in 
riding, or how good the roads are in his 
country, but if he was to ride down some, 
or almost any, of our hills, I am sure he 
would not have written that sentence. 

It is much easier to keep one’s balance 
with the feet on the pedals than when coast 
ing, and this is in a great measure due to 
the fact that the center of pressure of the 
foot is so far to one side of the center line of 
the machine, thus having a leverage, as it 
were. This same fact, however, is a great 
disturbing element when learning to ride, 
and is to blame for much of the zig-zag 
track so common with learners. 

The feat of riding with the hands off, or 
not holding the handle bar, is quite easy of 
accomplishment with almost all bicycles, 





Great steadiness of the drill is also secured, 
and all the working parts are thoroughly 
protected from dirt and chips, yet are read- 
ily accessible by unscrewing the cap. 

When this is removed the whole tool can 
be taken to pieces. It is not possible to 
screw the drill beyond its limit. The drills 
require no special fitting, asthe socket takes | 
ordinary sizes of bar steel, and the end of 
the drill fits loosely in the nut. A long or 
short threaded sleeve can be used and the 
change be made from one to the other in a 
few seconds. The handle is of steel pipe 
and is fitted into the stock so as to retain its 
full strength. The feed rod screws into the 
end of the handle when not in use. The 
manufacturers are the Anderson Machine 
Works, Peekskill, N. Y. 
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We have received from James F.. Hobart, 
539 Eleventh street, Brooklyn, N. Y., a 
schedule of lectures delivered by him on 
mechanical and technical subjects. There 
are six of these lectures, devoted to differ- 
ent divisions of mechanical science; they 
are illustrated by the stereopticon, and in- 
tended for mechanics and engineers’ asso- 
ciations, etc. Such associations can make 
arrangements with Mr. Hobart for any or 
all of these lectures by addressing him as 
above. 
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The recently rendered decision of Secre- 
tary Lamont seems to make it very doubtful 
about a cantilever bridge over the Hudson 
River at New York, 
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Preparation of Papers for Meetings of 
the A. S. M. E. 





In both its social and its professional as- 
pects the recent annual meeting of the 
American Society of Mechanical Engineers 
ranks as one of the most successful ever 
held by the society. Every one who at- 
tended the meeting seemed to thoroughly 
enjoy himself; and the papers and the dis- 
cussion of them were, taken altogether, 
very instructive and interesting. And, as 
usually happens, the discussion was in some 
cases considerably more interesting and 
valuable than the papers upon which it was 
based. 

This brings us to a consideration of the 
manner of the presentation of the papers 
and its effect upon the character of the dis- 
cussion. It has been the practice, or at least 
the aim, of the soclety to get the papers 
which are to be presented at any given 
meeting printed long enough before the 
date of that meeting to permit of their being 
sent out to members signifying their desire 
for them, in time to study and prepare dis- 
cussion. In view of this opportunity for 
previous preparation, the rules provide that 
papers shall be presented in abstract only, 
and that only five minutes’ time shall be 
consumed in presenting the abstract of a 
paper, the presumption being that all who 
desire or intend to take part in the discus- 
sion have read the papers and are already 
prepared to discuss them. 

Certainly there is very much to be said in 
favor of this plan ; it enables much more to 
be accomplished at a single meeting than is 
possible by any other plan, and it must have 
a tendency to elevate the character of the 
discussion by elimination to some extent of 
exrtempore and possibly not fully considered 
discussion. 

But, as every one who has had oppor- 
tunity to judge knows, the preparation of 
technical matter, drawings, etc., for publi- 
cation involves a great deal of tedious and 
most exacting labor ; and it has been found 
impossible in many cases to get members to 
prepare papers sufficiently early to permit 
this work to be done and the papers to be 
printed in time to be sent out sufficiently in 
advance of the date of the meeting to enable 
members to make any sort of preparation 
for their discussion. Twenty seven papers 
were presented at the recent meeting. All 
but one of these were received by members 
about four days previous to the opening of 
the meeting, and the remaining one not 
until the meeting was under way. Sup- 
posing a member to have nothing else to do 
in this four day period but to study these 
papers (a rather violent supposition) he 
would yet need to havea very great capacity 
for such work to enable him to give the 
papers proper attention, and prepare dis- 
cussion upon such of them as he might 
wish to discuss. 

It is argued that by sending the papers 
out early a member can look them over, see 
what is to be presented at the meeting, and, 
by this famillarity with the papers to be 
presented, get into the condition in which 
‘*the subsequent proceedings interest him 
no more,” and on that account fail to attend 
the meeting. We think, however, that this 
argument has little force as against the 
others mentioned. 

But a discussion as to whether or not it is 
best to strictly observe the rules of the soct- 
ety isin a measure fruitless so long as the 
conditions are such that only one course is 
open ; and by the delay in sending in papers 
the members themselves practically make it 
impossible to do differently from what has 
been done. So long as this condition con- 
tinues the only remedy we can see is to cut 
off sharply upon a given date the receipt of 
papers for the next meeting ; or, better yet, 
perhaps, receive them all, but prepare for 
presentation only those which are handed in 
in time, letting the others’ go over until the 
following meeting. This might make one 
meeting rather short of papers, but the next 
one should be all right in that respect, and 
the time thus gained at the first meeting 
might, we think, be profitably employed in 
taking up and discussing ‘‘ topical ques- 
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tions,’ some of which that have been listed 
for presentation at three to four successive 
meetings past, but not brought up by reason 
of lack of time, might prove very interesting. 





There is another matter connected with 
this presentation and discussion of papers 
which we think is worthy of attention, and 
that is the desirability of placing at the end 
of every paper the conclusions to be drawn 
from it, or, rather, those drawn from it by 
its author. This is done already in some 
cases, and when the nature of the paper is 
such as to admit of its being done, it is a 
very great advantage, both for those who 
may wish to discuss the paper when pre- 
sented and for those who wish to refer to it 
when it afterwards forms part of a volume 
of the transactions. Such general conclu- 
sions placed at the end of a paper enable one 
to tell at a glance whether or not the paper 
contains anything of special interest or 
availability, and to know at once what is in 
it that may be discussed or made use of, 
while the body of the paper can be left for 
those who are especially interested or who 
may have occasion to acquaint themselves 
with the details of the investigation or 
practice from which the conclusions are 
drawn. In short, this is a labor-saving de- 
vice, and every engineer ought to know the 
value of labor-saving devices and the bless- 
ings bestowed by others upon those who 
introduce them (free) in this age of rush. 

——- epee —— 


A Smooth-bore Rifle. 





An enterprising inventor has lately 
brought forth an idea that has been taken 
seriously by several of our contemporaries, 
who treat the matter as likely to revolu- 
tionize gunnery—which it is certainly cal- 
culated to do in more than one sense. 

The improvement consists in building 
smooth bore pieces, which, as is well known, 
can be more successfully ‘‘ plugged ” by the 
shot than can the grooved chambers of 
rifled ordnance, and the projectile is to be 
given its necessary rotary motion by twirl- 
ing the gun itself about its longitudinal 
axis, during and previous to the discharge. 

Just how the hopeful projector of the 
scheme proposes overcoming certain mechan- 
ical difficulties that must naturally suggest 
themselves to practical minds, does not 
appear, and it is possible that the off.side of 
his slide rule was viewed when making 
computations of speed. 

Allowing a muzzle velocity of 2,000 feet 
per second, and one twist in 20 feet, the 
barrel of the blunderbuss would revolve at 
the rate of 6,000 turns per minute. How- 
ever, assuming that the innovation is a 
success, there is an undoubted advantage 
in its adoption in the naval service, which 
we do not believe has been realized, and 
perhaps not even thought of by those most 
interested, and we present this feature for 
what it is worth. 

In a man o’-war equipped with such 
cannon, the commander need but point his 
ship in the proper direction, start the guns 
rotating, and retire to his bunk, to sleep in 
peace, without the fear of being run ashore 
by the officer of the deck. For the gyro- 
scopic resistance of the swiftly twirling 
masses of metal ought to hold the vessel 
closely to her course, in spite of all that 
wind, sea, or the erratic actions of the 
helmsman could do to cause a deviation. 
*—-_-—_——— 

According toa well authenticated account 
of the great Yalu naval battle between the 
Japanese and Chinese fleets, the superior 
steaming powers of the Japanese vessels 
was a very important factor in giving them 
their decisive victory, as it was this that 
enabled the fleet to maintain its formation 
at the most advantageous range for its own 
guns. Thus the commanding importance 
of the engineer in naval affairs is again 
prominently brought forward, and the fact 
is again emphasized that naval vessels are 
nothing but fighting machines, and that 
victories are to be won by the best machines 
best handled, ¢. ¢., managed by men who 
understand them, each responsible for and 
in control of his own work. 
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This Japanese-Chinese war has, so fa 
been a very vivid illustration of the triumph 
of mind over matter. The Japanese have 
for twenty years or more been making rap‘: 
progress in civilization and the arts. Their 
young men have been sent abroad to he 
educated, and they have established schoo!s 
in their own country in which American 
and European professors have taught the: 
the principles of science which they have 
applied to overcoming the brute force rep. 
resented by the far superior numbers of the 
Chinese. It now looks as if there could be 
but one outcome of it all, and that the con 
plete and final victory of the Japanese ove; 
the Chinese army, and the imposition of 
such terms of peace as may please th: 
victors. 
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Questions of general interest relating to subjects di» 
cussea in our columns will receive attention in t/ 
department. The writer’s name and address shou 
always accompany the question. Neither correct initia 
nor location will be published when there is a request 
that effect. If questions are enclosed with a busine 
communication, they should be written on a separa 
sheet. 





(574) §. S. J., Barberton, O., writes 
Please inform me where I can obtain a book 
treating on the manufacture of glue. Also 
state if there are any papers published 
treating on this subject. A.—We are in 
formed that Des Ingenieurs Taschenbuch 
(Engineers’ Pocketbook), published in Ger 
many, contains considerable information 
relating to glue ; outside of this we cannot 
find any books or papers which treat on the 
subject. We have not seen the book men. 
tioned above, and therefore we are not certain 
that it will suit you. 


(575) I. H. H., Harrisburg, Pa., writes : 
I have a lot of case-hardening to do and use 
prussiate potash, but it does not harden 
deep enough. Is there any other thing [| 
could use that would harden deeper? I am 
hardening machinery steel. A—We know 
of nothing which will case-harden deeper, 
except to pursue the regular case-hardening 
method, and that is to pack the articles in 
bone charcoal and keep them at a red heat 
for two or three hours or more, depending 
upon the depth to which they are to be 
hardened. 


(576) B., South Bend, Ind., writes: We 
desire to settle a dispute between two 
mechanics in this city, and therefore would 
like to have you answer the following ques- 
tions: 1. Does the distance between two 
speed cones make any difference in com- 
puting the diameters of their steps? A.— 
Yes. 2. We have two speed cones with 
two steps to each, the diameters of the 
steps on one of the cones are 4 inches and 
6 inches, the latter drives a step pulley 14 
inches diameter on the second speed cone; 
what must be the diameter of the step on 
this second speed cone, so that when con 
nected with the 4-inch step on the first cone 
the tension of the belt will not be changed? 
A.—158 inches. 


(577) J. M., Winnipeg, Man., writes 
Piease state the proper size of chimney 125 
feet high required for a battery of tubular 
boilers aggregating 520 horse-power, based 
on 15 square feet of heating surface per 
horse- power, or a total of 7,800 square feet. 
A.—The horse pewer of a boiler isa very 
indefinite expression, and, without any other 
data, is useless in determining the size of 
chimney. Twice as much coal may be re 
quired to evaporate a given quantity of 
water in one boiler as in another, and twice 
as much water may be required per horse 
power in one engine as in another, In de 
termining the chimney capacity the only 
satisfactory basis is the amount of fuel 
burned. Assuming that four pounds of 
coal per horse power per hour is burnt, then 
a chimney 48 inches square for the given 
height will answer the purpose. 


(578) E. C. H. asks for the best method of © 


chucking a pattern for the rim of a sprocket 
or gear wheel after it has been finished 
on one side, so that it can be turned on the 
side opposite and be accurately centered. 
A.—Remove the piece from the face plate 
on which it was turned, and, if the work is 
quite small, cut a depression into this face 
plate precisely the diameter of piece just 
turned, and } inch or so deep, and press the 
work in firmly until it bottoms, being sure 
to have a tight enough fit so the piece can- 
not fly out when the lathe is started up. 
When the work is larger and the waste of 
stock would be too great to thus dig into 
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the face plate, simply screw on from 4 to 6 
blocks to a circle a trifle smaller than the 
work to be chucked, putting two screws 
into each block and then turning as in the 
first case, except that the work ought to 
be pushed in somewhat further, which is 
accomplished by turning into the edges of 
the blocks clear back to the face plate. It 
requires great care to turn into independent 
blocks unless one is used to it, but it saves 
the face plate. On large work thus chucked 
screws should be put through the face plate 
into the piece to ‘‘make assurance doubly 
sure,” a8 it is not a pleasant experience to 
have work ‘‘ fly out” from the lathe. 


(579) X. Y., Evansville, Ind., writes: To 
settle an argument, please answer the fol- 
lowing: In measuring a propeller wheel 
for the purpose of ascertaining the pitch 
should the forward or rear side of the blade 
be measured? A.—It is the face of the 
blade, or, 80 to speak, the flat side of the 
blade, which must be measured. When the 
propeller is in place at the stern of the 
vessel, then the face of the blade will be 
the rear side. 2. In answer to Question 559 
you say, “‘the line P, D, isto D, Q, as the 
circumference of the circle described with a 
radius C P is to the pitch of the propeller.” 
Then you say, ‘if we find by measurement 
that the length of P, Q, is 8 inches etc.” 
Now is P, Q, correct, or should it be P, D,? 
A,—You are correct. it should have been 
P, D,and not P, Q,, as will readily be 
seen by the statement which preceded it. 
We, however, thank you for drawing at- 
tention tothe error. 8. Please explain what 
is meant by expanding pitch. A.—Expand.- 
ing pitch simply means an increase of pitch. 
The general accepted meaning of the term 
is an increase of pitch from the entering 
edge to the trailing edge of a blade. The 
term is also applicable to a blade witha 
true pitch, but the pitch at the periphery 
being greater than that near the hub, or the 
reverse. 


(580) X. Y. Z., Chicago, IIl., writes: 
Please inform me what allowance is gener- 
ally made for a shrink fit on a pin 4 or 5 
inches diameter, so that when the casting is 
heated to a degree which will show it to be 
just getting red will slip on the pin, and in 
cooling stick to it. The castings are of the 
general run. A.—No regular fixed rules 
for the shrinkage allowance can be given, 
as much depends on the quality of the metal, 
thickness of castings, general workman- 
ship, etc. We believe that an allowance of 
0008 inch per inch of diameter will gener- 
ally give satisfactory results. Hence a pin 
4 inches diameter should be made 4x 
0008 = .0082, or 1,435 inch larger in diameter 
than that of the hole in the casting. 2. 
What allowance should be made for a press 
fit for a pin 6 or 7 inches diameter to be 
pressed into place with a pressure of 80 
tons? A.—No definite rule can be given for 
determining thisallowance. In shops where 
much of this class of work is done a record 
of the allowance and results are kept for 
future guidance. For a good driving fit 
the following method is sometimes adopted : 
Set the inside calipers so that the toes will 
touch the opposite walls of the hole, match 
the outside calipers to the insides, and then 
turn the shaft to a size which will lightly 
touch the toes of the outside calipers. In 
making allowances for driving or press fits, 
much depends upon the sensitiveness of 
touch and practice. 


(581) A. B, Philadelphia, Pa., writes: 
Kindly give me a receipt for lacquering 
brass work. .A.—Lacquers have various in- 
gredients, according to the depths and 
shades of color required. The following is 
for a gold lacquer for brass. Mix 4 pound 
seed-lac, picked clean, and clear of all 
peces, with } pint rectified spirits of wine ; 

eep them in a warm place. and shake them 
repeatedly. When the seed-lac is quite dis- 
solved, it is fit for use. If the brass work is 
old, clean it first in the following manner : 
Make a strong lye of wood ashes, which 
may be strengthened by soap lees; put in 
the brass work and the lacquer will soon 
come off; then have ready a mixture of 
aquafortis and water, sufficiently strong to 
take off the dirt; wash it afterwards in clean 
water, and lacquer it with the above mixt- 
ure. If the brass work is new, it will 
merely require to be free from dust, and 
rubbed with a piece of wash leather, to 
make it as bright as possible. Put the 
work on a hot fron plate (or upon the top of 
& stove) till it is moderately heated, but not 
too hot, or it will blister the lacquer; then 
make the above mixture warm, lay hold of 
the work with a pair of pincers or pliers, 
and with a soft brush apply the lacquer; 
care must be taken not to rub it on, but 
stroke the brush gently one way, and place 
the work on the hot plate again till the var- 
nish is hard; but the work should not re- 
main on plate too long, experience will 
indicate when it should be removed. Some, 
indeed, do not place it on the stove or plate 
a second time. If it should not be quite 
covered repeat the lacquering carefully. If 
pains be taken with the lacquer the work 
will look like metal gilt. 
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(582) G. H., Wausau, Wis, writes: Asa 
needy friend I ask for the following in- 
formation: 1. Piease give a standard per 
horse-power of boiler for safety valves. 
A.—The term horse-power of boiler is a 
very indefinite one, and is not used for 
determining the size of safety valves on 
boilers Tne rule given by the Board of 
Supervising Inspectors of Steam Vessels are 
as follows: Lever safety valves attached 
to marine boilers shall have an area of not 
less than one square inch to two square 
feet of grate surface in the boiler, and the 
seats of all such safety valves shall have 
an angle of inclination of 45 degrees to the 
center line of theiraxis. Any spring loaded 
safety valves constructed so as to give an 
increased lift by the operation of steam, 
after being raised from their seats, or any 
spring loaded safety valve constructed in 
any other manner, or so as to give an effect- 
ive area equal to that aforementioned 
spring loaded safety valve, may be used in 
place of the common lever weighted valve 
on all boilers on steam vessels, and all such 
spring loaded safety valves shall have an 
area of not less than one square inch to three 
square feet of grate surface in the boiler, 
and each spring loaded valve shall be sup- 
plied with a lever that will raise the valve 
from its seat a distance of not less than that 
equal to oneeighth the diameter of the 
valve opening, and the seats of all such 
safety valves shall have an angle of 45 
degrees to the center line of their axis. 
But in nocase shall any spring loaded safety 
valve be used in place of the lever weighted 
valve without first having been approved 
by the Board of Supervising Inspectors. 
In regard to your third question we cannot 
give you the desired information, as we 
have no list of papers published in the 
countries referred to. 


(583) C. S8., Cincinnati, O., writes : Please 
give a rule for finding the size of tap drills. 
For instance, what should be the size of a 
drill fora 1inch tap with 8 threads? A.— 
To suit the Franklin Institute standard, di- 
vide the constant 1.299 by the number of 
threads per inch, subtract this quotient 
from the outside diameter of the thread, the 
remainder will be the diameter at the bot 
tom of the thread. Expressing this rule in 
symbols, we have: 
iap.**, (1) 

de 
in which ¢ = diameter at the bottom of the 
thread, ) = diameter outside of thread, and 
m = the number of threads per inch. The 
size of drill should be made equal to the di 
ameter of the bottom of the thread or to the 
nearest ,'; of an inch. Applying this rule 
to your example, we simply substitute for 
the letters in formula (1) the correspondent 
values given in the example, and thus ob- 


tain d — 1— 1-3 — g38 inch, say, 23 inch 


for the size of the tap drill. For sharp V 

threads. the diameter at the bottom of the 

thread is found by the following formula: 
1.733 


a 


d= D (2) 
in which the symbols denote the same quan- 
tities as before. Applying this formula to 
your example, we have: 


1.733 
8 


for the diameter at the bottom of the thread. 
Two-thirds to three fo rths the depth of 
the thread is generally considered about 
right for cast iron. Your question relating 
to square-nosed tools and speeds is so in- 
definite that we do not know how to answer 
it. Be more definite, and we will give you 
the desired information. 


(584) R. B. L., Bridgeton, N. J., writes: 
Please give me the number of cubic feet in 
a block of stone whose shape and dimen- 
sions are given in the accompanying sketch. 
A.—This block is evidently a right prism, 
with a square base cut by two planes in- 
clined to the height of the prism. We say 
‘two planes” because if the prism is cut 
by one plane only, then the sum of the 
heights of the opposite edges will be equal, 
which is not the case in this problem, for 
we have 48 + 7 = 55 inches, and 36 +-9 = 
45 inches. The sketch does not show the 
direction of the cutting planes, which will 
affect the result. If we assume that the 
prism is cut by two planes A PB C( and 
A DC intersecting each other in the line 
A OC, then the volume of this block is ob- 
tained in the following manner: Assume 
that the block is divided by a plane perpen- 
dicular to the base and passed through the 
line A ( into two truncated prisms with 
triangular bases. The volume of each of 
these solids is found by the following rule: 
Multiply the area of the base of the solid 
by onethird of the sum of the parallel 
edges. This rule may be expressed in sym- 
bols as fellows: 


exe y atb+te 
2 3x 12 
in which s = the length in feet of one of 


i= = .784 inch 


(1) 
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the sides of the base which are perpendicu- 
lar to each other. a } and c = the length of 
the parallel edges in inches, passing respect 





36 








50 feet Amerourt Maske 
ively through the points A. 2, and C. and 
» = volume in cubic feet. We divide the 
sum of a, 0, and ¢ by 12 so as to reduce 
inches into feet. Substituting in formula 
(1) for the letters their values, we have: 
50 x 50 86+ 48-+9 _ 3 998 25 cubic ft. 
2 > xX ee 
For the truncated prism whose upper face 
is A D C, we have: 
8X8 a+d+e_ 9 
x =O 2 
2 3X 12 ©) 
in which d = the length ia inches of the 
edge passing through the point /) ; all the 
other letters denote the same quantities as 
before ; this gives a volume of : 


4 6k 
50 x 50, 36+7+9 _ 14 goocubic feet. 
2 3X 12 

Adding the volumes as found above, we 
have 3,228 75 +-1,800 = 5,028.75 cubic feet 
in the whole block. If the cutting planes 
pass through the points B OD. and A BD 
meeting in a line through / and DL, we then 
have : 


50 x 50 x 48 + 36 + 7 _ 3,160 cubic feet; 

2 8 X< 12 
and 

50 xX 50, 48+9+7 _ gaias, 

2 3X 12 

Adding these volumes, we have 3,160 + 
2,212.5 = 5,3725 cubic feet in the whole 
block. 
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ance, money. Kridler Mfg. Co., Grand Rapids, Mich. 


**Palmer’s Mechanical Drawing; prin. concisely 
stated; prac., reli’e, 80c. C.B.Palmer, Columbus, O, 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


Split Pulleys at low prices. and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker St., Philadelphia, Pa. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 


Emery, emery wheels, grinding machines and 
grinders’ supplies, quick process and large stock. 
When in a hurry, buy of The Tanite Co., New York 
City, Cincinnati, Ohio, and Stroudsburg, Pa. 


New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
alummum, etc.; machinery name plates in brass 
and aluminum, 


“Binders’’ for the AMERICAN MACHINIST. Two 
styles, the ** Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid Published by John Wiley & Sons, 53 East 
Tenth street, New York. 


* Modern Locomotive Construction ” ByJ.G.A. 
Meyer. In this book the design and construction 
of all details of the locomotive and tender are con- 
sidered from a practical standpoint. It contains 
i.lustrations of details made from working draw- 
ings, accompanied by plain directions for design- 
ing, and rules and tables for construction, Adapted 
to office and shop use. Price, $10. Published by 
John Wiley & Sons, 53 East renth street, New 
York, 





Selecting a Steam Engine. 


By FRANK GLEASON. 





When the average man starts out to buy a 
steam engine he generally finds himself be- 
set by difficulties. I say the average man 
because there are users of engines who 
know something about them, and there are 
others—a few in either case—who employ a 
disinterested engineer to help them. just as 
they would employ a physician if they were 
sick. But, as intimated, these two classes 
are in the minority. The average buyer of 
a steam engine is a man who knows nothing 
about it, but thinks he knows enough to 
manage his own case—just as people do in 
law, sometimes. 

The result is that he finds himself con- 
fronted with ‘‘all sorts and conditions” of 
engines, and how is he todecide? Nosteam 
engine pedlar ever acknowledged that the 
engine he sold had weak points, from what- 
ever standpoint it was viewed, or that it 
was not best wherever it was placed. 

The fact is that a steam engine, like a 
Kentucky mule for example. must be chosen 
for what you want of it, and how it is to be 
handled. If you are to put a dollar and a- 
half man in charge of a 500 horse power 
engine its quality is a matter for little con- 
sideration. 

There are some general rules that should 
be observed in buying a steam engine. A 
prime requisite is that it shall not be subject 
to breakdowns, or other delays. Human 
nature is said to be perverse, and to the 
man who finds his engine breaking down 
just as the hurry is on it will always seem 
as if perverseness extends to inanimate 
things, to wit, steam engines. There may 
have been instances of steam engines break- 
ing down when there is no hurry over any- 
thing aboutthe mill or factory, but if so there 
are no authentic records of such breakdowns. 
Sometimes an enforced stoppage in case of 
a breakdown, the repairing of which may 
cost but a trifle, will result in a very mate- 
rial loss, as in inability to fill orders, flooding 
of mines, and in various other ways; in fact, 
a breakdown of the prime mover seldom oc- 
curs without considerable loss outside the 
breakdown itself, this loss depending upon 
the magnitude of the works, and other cir- 
cumstances. In one instance. strangely 
enough, {it resulted in the loss of the build- 
ing, the only fire pump—a condition that 
modern practice would not tolerate—being 
arranged to be quickly attached to the en 
gine. and ample for the emergency if the 
envine could bave been started. 

One of the first considerations, then, in 
selecting a steam engine is: Is it lfable to 
breakdowns or derangement of parts that 
will require considerable time to put in 
order? 

Some years ago, when high speed auto 
matic engineering was in its infancy, there 
was a good deal of prejudice against auto- 
matic regulation, owing to a belief that the 
greater complication of parts rendered break- 
downs more likely to occur, and while this 
apprehension has been overcome by the ef- 
forts of the builders todo simpler and bet- 
ter work, there was, in the earlier days, 
considerable reason for it. 

An instance comes up to me in the days 
referred to in which a high speed automatic 
engine was put into a mill to do the work 
being done by a rather modest-looking ver- 
tical engine provided with a Meyer cut off, 
which, though much abused, is a good deal 
better than no cut-off. 

The new engine gave no end of trouble, 
causing delays when delays were most in- 
convenient; crank-pin getting towards the 
condition of being red, governor failing to 
work, and main bearings requiring a stream 
of water or cakes of ice, which was the 
most common medicine, and so on. This 
contrasted so strongly with the old engine 
that kept turning right over for every hour 
in the day, when it was necessary, that 
when one day, after about six months’ use, 
the new engine developed a loose crank pin, 
it was ingloriously relegated to the protec 
tion of an old shed and the belt put on the 
old engine. The new engine may be under 
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that shed to-day, for all I know, and the old 
engine may be driving the machinery of the 
mill. I have no doubt the new engine used 
the least coal—when it went at all—but the 
old engine did not break down. Eventually 
it was graced with an automatic cut off, but 
it was of a simple form. 

But those days have passed. ‘‘The sur- 
vival of the fittest” has brought about the 
weeding out of the valueless creations of 
earlier days, and the experience of others 
has taught designers to avoid the error of 
those days. There is no valid reason for 
using a plain slide-valve engine in prefer- 
ence to an automatic cut-off through any 
fears of delays in the instance of the latter, 
if both engines are well built and under 
competent management. 

Another thing to be considered is the cost 
of fuel and other things that will or should 
occur to a purchaser. If fuel and water 
cost nothing then it may not be wise to con. 
sider a high-grade, automatic, compound or 
triple-expansion engine. A plain slide valve 
engine built in all respects as well as the 
higher grade engine, and supplied with a 
perfectly adjusted and properly constructed 
throttling governor, may serve his purpose 
as well. I say may, for it is by no means 
certain that it will. With the plain slide- 
valve engine comes in the probability of 
more boilers, and as has been editorially re- 
ferred to some time since in the AMERICAN 
MAacainist, this extra boiler capacity re- 
quired may more than balance the saving 
that has been made in the engine. It is 
evident that other and cheaper ways for 
burning waste fuel that must be got rid of 
somehow, can be devised than burning it 
under a steam boiler. 

No doubt the cost of fuel should have an 
important bearing on the selection of an en- 
gine. The case has been considered when 
it cost nothing, but if coal is used it may 
cost two dollars a ton or it may cost eight or 
ten, as I believe it does in some localities. 

Very close regulation of speed through 
wide fluctuation of power may be most im 
portant ; in this case the value of tkis must 
be thoroughly looked after. In some classes 
of automatic engines the governor can be 
so finely adjusted that the variation of 
speed from no load to full load is scarcely to 
be detected. There are some classes of 
machinery which it is desirable to run at the 
highest possible speed to increase the prod- 
uct. If this speed is exceeded by a little 
material loss results. The old-fashioned, 
sluggish throttling governor will not an- 
swer for such machinery. It must be 
speeded materially below the speed that 
might be employed, for fear that some day, 
or some time every day, it, from its very 
laziness, will go too fast and so do damage. 
It is plain that with the lazy governor the 
speed must be kept, normally, so much too 
low as to entail very material loss, while 
with the best type of automatic governor 
this variation will not occur, and the normal 
and maximum speed need not, in actual 
work, differ to an extent that is appreci 
able. 

Of course, such close regulation is not al- 
ways, nor generally required, and in some 
engines may bring about undue wear of 
parts of the governor—something that should 
be looked after. 

It need scarcely be said that, other things 
being equal, the simpler the engine the bet- 
ter. An engine that can be repaired in any 
ordinary good machine shop, by those hav- 
ing some knowledge of the requirements of 
steam engine work, and by the use of the 
ordinary tools of the shop, has a distinctly 
greater money value than the engine that 
cannot be so repatred. 

Quiet running under proper care has 
come to be an essential; there is no valid ex- 
cuse for an engine running noisily, and one 
should never be selected that has the 
reputation of doing so. 


a> 


It seems to have been decided not to re- 
move alleged defective armor plates from 
U. 8. naval vessels for ballistic test. It is 


thought such a test would be inconclusive 
as to the point in dispute, 
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Machine Shop Milling Practice.—XYV. 





By Horace L. ARNOLD. 





The shops of the Ingersoll Milling Ma 
chine Co. are located at Rockford, Il. 
Rockford is a beautiful Western city, and 
having a fine water power from the Rock 
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development which I, for one, was not at 
all prepared to see, as the Ingersoll milling 
machines have had comparatively little use 
in the East, and have never been adequately 
noticed in any of our mechanical publica- 
tions. 

As will be quite evident to the expert 
who follows my description of the Ingersoll 
machines, they are 
not accretions or 
outgrowths of 
light manufactur- 
ing milling opera- 
tions; they are 
distinctively ma- 
chine shop milling 
machines, designed 
from first to last 
with a full recog- 
nition of the very 
great strains which 
all of the multi- 
cutter metal work- 
ing machines set 
up in action, and 
which must be 
resisted by much 
heavier dispositions 
of metal than are 
required in any 
other metal cutting 
machines except 
the heavier punch- 
ing and shearing 
operations ; but in 
the punching and 
shearing machines 
the stress is in one 
direction only, and 
commonly confined 
to a small area, 
while the milling 
machine when 
brought up to 
machine shop di- 
mensions intro- 
duces an entirely 
different set of con- 
ditions, requiring 
skill of the first 
order to meet them. 
How those condi- 
tions have been 
met and filled in 
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MacuHInE SuHop MILLING PRACTICE. 


River, it early attracted the favorable at- 
tention of manufacturers, the Manny Reaper 
Works being the first large establishment 
there. Manufacture of the Ingersoll mill- 
ing machine was begun at Cleveland, Ohio, 
but the various advantages offered by Rock- 
ford caused removal to that town, where 
the exertions of Mr. Ingersoll have brought 
the Ingersoll milling machine to a stage of 





the Ingersoll machines is well shown in the 
illustrations and detail descriptions follow- 
ing. 

Fig. 80 shows the front of the 15-inch In- 
gersoll machine, the smallest built by that 
company. Fig. 81 shows the rear of the 
same machine. Fig. 82 is an enlarged view 
showing a cut in progress on this machine. 

The principal sizes of this machine are ; 
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Table 15} inches wide, 54 inches deep, = 
inches Jong, 48 inches between pockets. 

Screw feed motion with power quick : 
turn, with four «hanges of feed for each 
the six changes of cutter speed. 

Bed casting 72 inches long. 

Column 60 inches high, 16 inches wide. 
Saddle, 22 inches gibbed bearing on t 
column, screw vertical adjustment with di! | 

reading to thousandths of an inch. 

Spindle 4 inches diameter, 16 inches be: 
ing in saddle, and an adjustable outboa: | 
bearing beyond the cutters. 

Spindle horizontal adjustment is 6 inch« 
made with a hand-wheel, worm on han 
wheel shaft, worm gear on pinion sha{f 
pinion and rack on spindle sleeve. 

The outboard bearing is adjustably s 
cured in two planes, vertical and horizonta 
to a very heavy arm projecting from t! 
front side of the saddle, to which it is ver 
thoroughly secured. This outboard arm | 
of a quadrant-shaped section, and of itself 
affords a very substantial- support to th 
outboard end of the spindle; as will be 
noticed in Fig. 82, a vertical brace is als 
provided to give a direct tensile strain mem 
ber to resist the lift of the outboard support 
This brace can be easily applied and re 
moved, and need only be used in work o/ 
the heaviest class. For general operations 
the depth and quadrant section of the ou 
board arm afford ample resistance, althoug! 
of course, no mere projecting arm alone 
could hold a heavy mill cut down so tha: 
the mills would not take a second cut 
heavier at the outside than at the saddle end 
of the gang without changing anything. 

Cutter arbor, 2 inches diameter, with out 
board bearing 4 inches long which can be 
moved on a dovetail way on the top of the 
quadrant support close up to the saddle. 
This outboard bearing block is gibbed to 
the arm on top, and bolted on the under 
side to a T slotted face on the bottom of the 
quadrant, and has a ledge abutting against 
the front face ofthe quadrant to secure the 
block against bending backward. This 
whole supporting arm is in marked contrast 
to the cylindrical sliding bar with down 
hanging arm which we have become so ac 
customed to seeing used as an outboard 
arbor support. A comparison of the Inger 
soll outboard support and the cylindrical 
arm cannot fail to be instructive to students 
of problems or metal distribution. 

The machine will swing cutters 10 inches 
diameter and 15} inches long. 

Driving cone has three steps, from 18 
inches to 14inches diameter, for 34 inches 
belt. 

The countershaft has two speeds, of 108 
and 206 revolutions per minute, thus giving, 
with the three cone changes, six spindle 
speeds. Weight of machine 6,500 pounds 
only. 

While the weight of this light machine is 
undoubtedly as much as can be profitably 
employed, the vast difference between the 
cutter spindle and cutter arbor diameters 
used with this weight, and the dimensions 
given to those parts in other machines of 
about the same total weight, will at once 
strike the designer. 

This 15-inch Ingersoll machine is their 
evolution from the pillar and knee machine, 
and the old slabbing machine in which the 
saddle was lifted as it is in the Ingersoll 
machine. The old slabbers with lifting 
saddle commonly used a belt tightener and 
spur gear; the Brown & Sharpe modifica 
tion was spur gear and a swinging spindle 
carrying arm on head, pivoted on the pinion 
shaft center, so as to avoid the disagreeable 
feature of the belt tightener. In the com- 
mon form of the adjustable saddle slabber 
the table carrying bed and the upright 
saddle way were sometimes cast in one 
piece, and sometimes in two pieces; in the 
latter case the upright was bolted to a flat 
surface on top of the bed. In the Ingersoll 
machine the tablecarrying bed and the saddle 
carrying upright are separate pieces; and 
the full depth of the bed is utilized as a 
vertical support for the front side of the 
saddle upright, as is clearly shown in Fig. 
81. The spindle gearing consists of two 
bevel translations, first from the cone shaft 
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to a vertical spindle shaft and next from 
the vertical splined shaft toa large bevel 
zear on the spindle driving sleeve. 

These machines stand the lathe way, with 
he travel of the table parallel to the line 
shaft, and the quarter turn to the first feed 
‘one shaft is very neatly obtained by making 
the vertical shaft bevel-driving gear also 
irive the first feed cone shaft. From this first 
feed cone a feed belt of ample length reaches 
up and forward to the feed cone on the 
worm shaft, connected to the feed screw of 
the table by a neat drop operated by hand, 
or by a knock-off double incline adjustably 
secured in the usual T-kKnock-off slot in the 
vertical front face of the work table. The 
bed is drawn in a good distance at the 
bottom, thus affording foot room for the 
workman, while saving a slight weight 
of fron which would be of no use at all 
in the lower member of the bed, as the 
machine has ample floor base as it is. A 
door affords access to the interior of the 
hollow bed. The table and saddle are 
gibbed with square work to the bed and 
upright, and the whole machine has a 
general appearance of strong and simple 
suitableness for its work and for the con- 
venience of the operator which gives a 
very favorable first impression, and the 
spindle and screw-driving parts are very 
neatly arranged. The spindle endwise ad- 
justment is very convenient, as are also the 
parts which control the table feed. 

As to the bevel gear drive for the spindle, 
abundant precedent is to be found, and if 
the bevel gear is to be permitted at all in 
this place, that of the Ingersoll machine 
must be regarded as a favorable example. 
From what I have seen so far of milling 
machines, I have been led to express a very 
strong inclination towards the spiral drive 
for cutter arbors. There can be no doubt, 
however, from the appearance of the chips 
in Fig. 82 that this small machine is abund- 
antly able to remove metal. The chips 
are very coarse, and widely removed from 
the cast iron ‘‘meal’’ which is often seen 
failing from a milling machine cutter. The 
details of the table feed, the screw and nut, 
materials, pitch and abutment for the thumb 
of the screw, are not at present in my 
possession. I hope to give them soon. One 
thing is sure, either the Ingersoll cutters 
cut very easily, or the feed works are 
very good to surface at the speed required 
to make such chips as are shown in the 
reproduction of the photograph, Fig. 82 
This cut was made on the emery wheel 
carriage of the Ingersoll 36 inch universal 
grinder, a flat surface 9 inches wide by 
14inches long; two cuts are made in 10 
minutes total time, or, perhaps, one cut in 
about four minutes; this would give 8} 
inches feed per minute, and the chips look 
as if the feed was much coarser than that, 
however, the teeth are spaced very far 
apart, and the mills might have had a slow 
revolution speed also, which would make 
the feed per tooth very large for the feed 
per minute. I hope to make a thorough 
test of the powers of this machine. It 
should do first class work if thoroughly 
good mill and work support count for any- 
thing in the production of milled surfaces. 

De 
A Fan for Foreed Draught. 

We illustrate herewith a fan put into the 
steamer ‘‘Wm_ H. Gratwick,” of Buffalo, 
for a forced draught system. This vessel, 
being sluggish in steam making, was re- 
cently overhauled and equipped with blow- 
ers, by the Buffalo Forge Co, with the 
result that the chief engineer in comment- 
ing on the improvement, states that he can 
burn ‘‘anything that looks like coal,” and 
that he is able to maintain pressure without 
trouble, even when the engines are pushed 
to their top notch. 

The accompanying cut shows the blower, 
and its engine, which is protected from 
dust by housing. 

The blast wheel is 57 inches diameter by 
28+ inches, and the outlet is 29% inches 
Square. The blower engine has a pair of 
5’x5" cylinders. The regular capacity of 
he fan is 30,160 cubic feet of air per minute, 
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under a pressure of 1 ounce, which can be 
increased to the equivalent of 2 ounces 
when necessary. The grate surface of the 
boilers is 138 square feet. 

—_———— 

A New Clamp Dog. 








We present herewith an illustration of an 
improved clamp dog for lathe and milling 
machine work. While this dog is, of course, 












adapted for ‘‘ straight” or parallel work the 
same as the ordinary dog, it possesses the 
advantage of being also perfectly adapted 
to taper work as well, and the manner of 
securing this very desirable end is clearly 
shown by the engraving, where it is seen 
that trunnions are formed at each end of 
one bar, and to these eye bolts are fitted 


which pass through taper holes in the other. 


bar, and are fitted with nuts having a 
spherical face; this arrangement allows both 
bars to seat firmly upon taper work without 
cramping, and the most objectionable feature 
of the ordinary clamp dog is avoided. The 
dog is made in various sizes, of drop-forged 
steel, case hardened, by the Billings & 
Spencer Co., Hartford, Conn 
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ence of parties whose identity is known 
to us. 

For instance, we received lately a letter 
asking for information about an engine 
which was exhibited at Chicago. We would 
be willing to go to some trouble to obtain 
and give this information, but cannot give 
it, because we have no idea who it is that 
asks for it, though he states that he has 
been a reader of the paper since 1889. 

_ 
A New V-Thread Triangle. 

The accompanying illustration shows an 
instrument and its use for drawing V- 
threads, invented by Robert Warg, of Mil- 
waukee, Wis. It consists simply of a com 
bination of triangles having angles of 30 
and 60 degrees. The advantage in using 
this instrument is, that it need not be re- 
versed in drawing threads in either a verti 
cal or horizontal direction. For instance, in 
drawing threads in 
a horizontal direc- 
tion two sides of 
a thread are drawn 


B 


WWW 4 


by moving the 4 


triangle from A to : 
B; and for threads aa 
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The latter form of expression is the 
simplest one for use with the slide rule, as 
by it the horse power is obtained with one 
single operation, whereas the usual method 
requires from three to five operations. The ° 
value of C for any diameter from 1 to 50 
inches is to be taken from the accompany- 
ing table. 


Erample.—Pressure, 40 pounds; diameter, 
8 inches; length of stroke, 12 inches; num- 
ber of revolutions, 100, gives piston speed = 
200 feet per minute; 
200 « 40 
656 5 


then f= 12.2 


The method of solution with the slide 
rule is 


(’ |; Set Piston Speed | Find Horse: power. 
D || To tab. value of (| Above Pressure. 


C || Set 200 | Find 12 2 H P. 
D to 646 5 | Anove 40 pounds. 
i Cc 
* 
\ 
\ 
60 \ 
= \ 
ce 2 ae 
. _ ~ 





in a vertical direc. -~~ 

tion, the instrument 

is moved from A 

to (These triangles are made of celluloid, 

and are being introduced by C. A. Rohde 

& Co. Milwaukee, Wis. 

me 

The Horse-power of a Steam Engine — 
A New Caleulating Device. 


A 





By WILLIAM Cox. 





Let 
P= 


mean effective pressure of the steam 
in pounds per square inch. 

























A Fan FoR ForcepD DRAUGHT. 


There seems to be an epidemic of anony- 
mous correspondence, and every mail con 
tains letters asking for information, and 
signed only by an initial or some nom de 
plume. Our rule is to throw all such matter 
immediately into ourcapacious waste basket, 
and this, we suppose, leads many of our 
friends to think that we simply do not care 
to pay any attention to their communica- 
tions, the fact being, however, that we have 
our hands full attending to correspond: 








A = area of piston in square inches. 
S = piston speed in feet per minute. 
Then 


Pont XAXS 
3%,00u 
Now, let A 1 for any diameter, 
35,000 Cc 
then 
uP.= FP X8 
7 

and i. P. . 
fe U 
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V-THREAD TRIANGLE. 


If for a given engine the rate of speed is 
uniform, then becomes a constant for that 


engine, or, as in above example, is always 


200 


equal to —= 0 305, and the horse-power 
656.5 


is obtained by multiplying this constant by 
the pressure; thus, ( 305 x 40 = 12 2 horse- 
power. 

To apply this to the slide rule, we have 
C’ || Set Index | Below pressure. 
D || To Constant | Find H. P. 


In this connection it may interest some 
readers to know that I calculated the ac- 
companying table throughout to five fig- 
ures, by means of a comparatively new 
device, called by its inventor a mathematical 
chart. It consists of a sheet of tough white 
drawing paper, about 16x10 inches, upon 
which are ruled in two columns 100 hori- 
zontal lines, each 64 inches long, these lines 
being divided logarithmically and figured, 
thus forming one single logarithmic scale 
52 feet long. Quantities are taken off by 
means of short strips of paper, the addition 
and subtraction of quantities, representing 
multiplication and division, being effected 
in avery simple manner. There are posi- 
tive divisions of the scale up to 4 figures, 
and the fifth can be estimated with con- 
siderable exactitude. 

In calculating this table, for which the 
dividend was the constant, 42,016.8, and the 
divisors ranged from 1 to 2,500, I obtained 
results in most cases exact to 5 figures, and 
in others with a difference never exceed- 
ing 2 units in the fifth figure, representing 
a mean accuracy of over one in 10,000, 
which cannot be attained with any loga- 
rithmic calculator that I know of; thus, 
200 0 305, I obtained 
656 5 
with this chart 0.30464, which is correct to 
5 figures. The method of procedure with a 
constant dividend, as in this case, is ex- 
tremely simple. Iam examining the capa- 
bilities of this ingenious device more closely, 
and with your kind permission may have, 
later on, something more to tell your read- 
ers about it. 


S 
instead of 7 


AREA 


TABLE OF VALUES OF = ¢, 
33,000 

Diam Diam Diam . 
Ins ( Ins. ( Ins. C 
1 $2016.58 18 129.4 5 34.8 
= 10504.2 i) 116 4 6 82.4 

1668 20 105 0 vy 30.7 
1 626.0 v1 » 3 8 | 20.1 
160 2 S68 39 27.6 
{ 1167 1 3 19.4 10 26.3 
BT 4 i2 9 11 25 0 
8 Rese » 67.2 12 8.8 
) 1s 1} #2 1 13 22.7 
1¢ {0 uf 57 6 44 1.7 
11 7.2 tal 53.6 15 20.7 
12 —— 1.8 0 50.0 16 19.8 
1 is ¢ ) 15.7 17 19:0 
14 144 1 13.4 is 18.2 
) IM 11.0 44 17.5 
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Cupola Performance. 





By W. F. DuRrFe£E. 





The above caption is an old query which 
has never been satisfactorily answered. 
Generation after generation of doctors have 
disagreed, Doctors of Medicine, Doctors of 
Divinity, Doctors of Science, Doctors of 
Engineering, all have had their variances, 
and still the old question is mooted. Not- 
withstanding these differences, the world 
still revolves on its axis, and travels its 
appointed course; summer and winter, heat 
and cold, come and go, harvest succeeds 
seed time, and the doctors’ quarrels are 
buried with the doctors, and a new genera- 
tion wonders that so much could be said 
when both disputants were wrong. Re- 
cently there has been an animated discus. 
sion among entomologists (sometimes irrev- 
erently called ‘‘ buggists”) as to the cause 
of the Hight of the fire-fly, and, as usual, 
when ‘‘scientific gents” get to throwing 
buggy Latin at each other, they have only 
succeeded in making the fire fly. 

Mr. William Kent has recently discovered 
that there is a large stock and varied assort- 
ment of opinions and formule (you pay 
your confidence and take your choice) fur- 
nished by teachers and writers (all eminent 
men) relating to the proper or improper 
proportion of the details of steam engines. 

Mr. John H. Cooper reported many years 
since that there were 2 + y + 2+ dc 
formule for the dimensions of belts. 

The late Mr. Robert Briggs showed that 
the term ‘‘a dozen” had one value to a 
baker, another to a pen, and a still different 
value, in fact, a multitude of values, to a 





crockery merchant. In the trial of ‘‘ patent 
causes,” experts on each side knock the 
dust out of it by scientific blows in opposite 
directions, and the attorney in error tries to 
blow all his kind of dust into the eyes of 
‘*the court ”, who is supposed to be unable 
to shut its eyes to anything, and, therefore, 
it is not surprising that courts are some- 
times accused of ‘‘ judicial blindnegs.” 

The above rill of ink has trickled off the 
point of my pen because of my discovery 
that two gentlemen do not seem pleased 
with my calculation relative to the melting 
of iron in cupolas. Mr. Robert D. Kinney 
thinks they should be ‘‘revised,” and de- 
velops figures to prove that there can be 
but ‘24.2 pounds of iron theoretically 
melted per pound of coke.” 

Mr. Joseph Torrey says that I have ‘‘in- 
advertently omitted” something, a ‘‘ missing 
link,” which he proceeds to introduce, after 
admitting that he knows of ‘‘no experi- 
mental determinations of the constant” re 
quired for use in an exact calculation, but 
thinks he can compute it ‘‘ with a fair de- 
gree of accuracy, 7. ¢., within 10 per cent. 
or so,” ‘by a method given by Person,” and 
he goes on to say that he has ‘‘ run through 
the calculation,” etc., and acknowledges 
that ‘‘the result will only be’ approximate, 
as several of the factors are only roughly 
known.” After all this doubt and uncer- 
tainty as to data, he reaches the result that 
‘* the ratios of the coke and iron melted are 
as 1 to 23,” which is about 5 per cent. less 
than the calculation of Mr. Robert D. 
Kenney. Here is a fine opening for balanc- 
ing of accounts, 5 per cent. should not be 
neglected in these days of dreary doubt. 
Now, as regards the alleged fault of my 


calculations, I, in common with Mr. Torrey, 
did not know of any ‘‘experimental de- 
termination” of the ‘‘ constant” of which 
he speaks, and I had not the advantage of 
having his ‘‘ Person’s” or any other person’s 
method at hand by which to calculate it, 
but, instead, a somewhat extended practical 
experience in the melting of iron, which 
led me to believe that if all the heat of the 
fuel was utilized in the melting of the iron 
the result would be fully as high as my 
calculation indicated (43.49 pounds of fron 
melted per pound of coke), but I went on to 
say that this can never be realized in prac- 
tice, etc. 

My conclusions are reinforced by the ex- 
perience of other practical workers in iron. 
In a work on ‘‘ Casting and Foundry,” by 
N. E. Spretson, Engineer, he very truly 
says in his preface, ‘‘ theoretical knowledge 
is of no service to the founder without ex- 
perience,” and in speaking of melting in 
cupolas he states that ‘‘the quantity of 
coke that would be required theoretically to 
melt a ton of cast-iron is only 59 pounds.” 
This is equal to the melting of 37.96 pounds 
of iron per pound of coke, but he further 


states that the average consumption is ‘‘ 23 
cwt. per ton,” or 1 to 8. The late Mr. 
Ferdinand Kohn, C E., in his work on 
‘*Tron and Steel,” mentions two cupolas 
which melted at the rate of 16 to 1, and Mr. 
Torrey himself refers (in his communica. 
tion of October 11th) to an English cupola 
which melted at the rate of 17 to 1, and he 
thinks there is no doubt as to the fact. Mr. 
Henry M. Howe. in his paper, ‘‘ Notes on 
the Bessemer Process,” read before the 
Iron and Steel Institute, at its meeting 
in New York in 1890, when speaking of 
rapid melting cupolas said: ‘‘I amcredibly 
informed that as a tour de force the coke 
fron ratio has been for a whole shift as 








small as 1 to 20.” Now, if a cupola 
can run eight hours at that rate, it can keep 
up the pace if properly managed. This 
work, assuming that 1 to 23 (Mr. Torrey’s 
figures) is the theoretical possible result, 
is an efficiency of 87 per cent , an economy 
which I do not believe ever was, or will be 
attained in any cupola. 

In view of the large opportunity for loss 
by radiation, and the vast volume of heat 
carried off by the escaping gases, if a cupola 
comes within 50 per cent. of theoretical 
efficiency, it would be doing very well in- 
deed, and on this basis the theoretical effi- 
ciency of the cupola referred to by Mr. 
Howe would have been 1 to 40, which I 
believe to be much nearer the practical, 
every-day. workable and wearable truth, 
than the figures given by Mr. Kinney or 
Mr. Torrey. 

——---— e@pe.-- — 


On the Mont Saléve Rock Railway, in 
Savoy, which is worked by electricity gener- 
ated by water power, electric heating has 
been introduced into the carriages. The 
heating apparatus consists of two resistance 
boxes, 33 inches wide by 12 inches high and 
74 inches broad, each containing 42 coils of 
galvanized iron wire 13 millimeters thick. 
These coils are 1 inch in diameter, and con- 
tain about 20 feet, or between 500 and 600 
yards in each carriage. The current is taken 
directly from the rail conductor and passes 
through the coils, which are coupled in 
tension. The quantity absorbed is 15 
amperes, which at 500 volts represents about 
10 horse-power. The temperature of the 
wire is raised to the boiling point of water, 
and that of the carriage is easily maintained 
at 60° to 70° Fahr., even in the coldest 
weather. In spite of the large amount of 
power required, this system of heating is 
possible on account of the traffic being smal 
in cold weather, only four carriages being 
usually required, so that 30 or 40 horse- 
power can be spared for the driving current 
for conversion into heat. The cost of the 
apparatus is £2 8s. per carrlage.— Zhe Hngi- 
neer (London). 





REDUCING VALVES 


For reducing and maintaining an even steam, air or water 


pressure. 


These valves have been on the market for years, and 


are used by all the best and largest steam plants of the world. 


MASON REGULATOR CO., Boston, Mass. 
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OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
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BUFFALO FORGE Co. SS 
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ie GRESGENT STEEL Co. 


480 PEARL ST. 


PITTSBURGH, PA. 
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CHICAGO, 
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20 YEARS WITH THE INDICATOR, 


By THOS. PRAY, Jr., 
8vo.,Cloth, - + .e. - 


JOHN WILEY & SONS, 


$2.50. 


NEW YORK. 





Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South Lith St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland, Ohio. 
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BLOW YOUR CUPOLA 
“STURTEVANT BLOWER.” 


Send for Catalogues. 


STOR TEVANT CO. 


CHICAGO, 


B. F. 


BOSTON. NEW YORK. PHILADELPHIA. 





LONDON, ENG. 








THE #. F.C OMPRE SSTON oot . 
Quickly attached or detached, 


sg aha 


ts. , cheap and 
thoroughly reliable. Send for circ ar ‘LINK- BRL SMacMahEny 


10., Chicago, U. Ss, A. 





UPRIGHT BORING s TURNING MILL, 
BO-INGH SWING, TWO HEADS. 


Modern Style, in Good Order, and will be sold 
Very Low before moving. 


BOX 62 AMERICAN MACHINIST. 





BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDCEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 


























“GREEN RIVER” PAT, SPIRAL FLUTED SHELL 


REAMERS AND ARBORS IN CASES. 


SEND FOR CATALOGUE. 
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WILEY & RUSSELL MFG. CO., Greenfeld, Mass., U. 5. A. 





"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able torun at GREATLY INCREASED SPENDS. FEWER GRINDINGS. No WASTH in redressing, 


Sore REPRESENTATIVES IN THE UntrEp States. 


B.M. TFT ONSBSS cw& CO., 


BOSTON: 11 & i3 Oliver St., 


NEW YORK: (43 Liberty St: 
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Modern Design. 
Valuable Features. 


CATALOGUE FREE. free. 





Here’s a Lathe 


We’re Proud Of! 


And what’s better, our customers are always 
highly pleased with our tools; the workmanship, 
material and finishare of the highest order, while 
our designs are the latestand most approved. We 
are quoting specially low prices just now. 
catalogue will tell you all about our tools—sent 


Our 
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117-119 CULVERT ST., CINCINNATI, OHIO. 





ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and ee Price List Free by Mail. 


We are sienea to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


United States. 





H.W. JOHNS MANUFACTURING CO., 
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The J. B. Allfree Company, Indianapolis, Ind., 
reports business improving. The company has 
again over 100 men at work and expects to be busy 
through the winter. 

The White River Iron and Steel Miil at Muncie, 
Ind., was sold by Receiver Caleyron to T. F. Rose, 
of Muncie, for $15,200. He will place the mill in 
operation with 35 hands. 

J. Varney & Sons, of North Berwick, Maine, are 
erecting asaw-mill and box shop. Quite an ex- 
tensive business is contemplated, and a side track 
from the railroad is being laid. 

The Globe Tin Plate Company. of New Castle, 
Ind., has selected a site for the new plant, and the 
work of construction will begin at once. It is pro 
posed to give employment to 400 persons when the 
works are completed. 

Those who have been interested in the re-open- 
ing of the old Boston & Sandwich glass factory, 
at Sandwich, Mass., have secured, it is said, the 
necessary amount of money, and preliminary 
steps will at once be taken towards the resumption 
of the glass business in Sandwich. 

In a letter to this office Landis Bros., Waynes- 
boro, Pa., write that their foreign business in uni 
versil and plain grinding machines is increasing, 
and that they have received orders during the 
past year from England, Belgium, France, Hol- 
land, Austria and Sweden. 

Anorder has just been placed with the Rhode 
Island Locomotive Works by the New York, New 
Haven & Hartford Railroad Company for more than 
a quarter of amillion dollars’ worth of locomotives. 





The order consists of 25 ** Consolidated "’ type loco- 
motives, the first to be delivered in about ten 
weeks. 


The Ohio Valley Railway Co. has completed new 
shops at Henderson, Ky., and the receiver of the 
road, being authorized by the court to purchase 
an outfit of tools for same, he has closed a con- 
tract with the Lodge & Davis Machine Tool Co., 
Cincinnati, Ohio, for a number of standard ma™ 
chine tools. 

The J. I. Case Threshing Machine Company, of 
Racine, Wis., has decided to start the shops on or 
before January Ist possibly a week before that 
time, and not later than aday a ter. Every depart- 
ment will resume, except the engine ‘department, 
with a fall force of hands and will run eight 
hours a day. 

The Jenney Electric Motor Company has aban 
doned the idea of removing from Indianapolis, 
Ind., but will, as soon as practical, get into larger 
buildings, probably building on quite an extensive 
scale as their increasing business will justify. The 
company now has 120 men at work who, in some 
departments, are working overtime. 


Business has been so brisk at the Traut & Hine 
Co., of New Britain, Conn., for the ; ast few weeks 
that it has keep its plant in 
operation night and day. It has been decided to 
build anew addition, and Engineer Cadwell has 
staked out the ground for a new building, which 
will be 100x50 feet, five stories. The new addition 
will require about 300 more hands 


been necessary to 


The Livingston Manufacturing Company, of 
Rockland, Maine, at a recent meeting voted to en- 
large their plant to double its present capacity and 
to build additional buildings and put in machinery 
at once. This move is necessary to meet the de- 
mands of the rapidly increasing business of the 
concern. Wc.rk will begin on a building 30x70 feet 
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m= BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, Treasurer, 
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Engineers, Architects and 
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designed and built by us for The Ball & Wood Co., at Elizabethport, N 


feet in width by 180 feet in length 






BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 
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The above illustration is taken direct from a photograph and shows the interior of a Machine Shop 


.J. The building is 80 


The central portion is 40 feet from center to center 


of traveling crane rails, while the two story wings on each side are 20 feet in 


width. 


We built this entire building, including the brick work and founda- 


ticns, the whole complete ready for the machinery. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


immediately. 
the manufacture of quarrymen’s, miners’, granite 
workers’ and railroad tools. 


The company make a specialty of 


Ic is reported at Westboro, Mass., that the Dens- 
more-Yost Company his sold its manutacturing 
plant in Wcustbor> to a syndicate of English bicycle 
manufacturers The Densmore-Yost Company did 
not make a success in putting its wheels on the 
market, and practically shat down several weeks 
ago. A new company is about to be formed by the 
manufacturers of the Huber and Raieigh machines 
under Massachusetts laws to make those wheels in 
Westboro, The plant will be erlarged and several 
thousand wheels put on the mirket next year. 
This means a revival of business in Westboro. 








Machinists’ Supplies and Iron. 


New York, December 15, 1894. 

Tron - American Pig—We quote standard brands, 
$12 to $12.50 for No. 1: $11 to $12 for No. 2, 
and $10.50 to $11 for No 2 Plain Southern brands, 
$11.25 to $11.50 for No. 1; $1025 to $11 for No. 2: 
$10 to $10.50 for No. 3; $10.50 to $1075 for No. 1 
soft: $10.25 to $10.75 for No. 2soft; and Foundry 
No. 4, $9.50 to $10. 

Antimony—The market is steady but dull. We 
quote L. X., &e. to 844¢.; Cookson’s, 846e to 844e.; 
Hallett’s, 7.35c. to 7lc.; and U. 8S. French Star, 
914c. to 9c. 

Lard Oil—Prime City we quote at 55c. to 56¢ 

Copper—The market is firm, and the demand in 
general is more satisfactory than it has been. There 
are a few sellers only, if any, who are willing to 
sell Lake Copper at less than 9.75c. and producers 
hold out for 10e. Casting Copper is held at 9'g¢c. to 





Spelter—The market is dull. Moderate transac- 
tions took placeat certain concessions. We quote 
3.274e. to 3.32l9¢. for New York delivery. 

Tin—The market shows signs of improvement, 
but whether they are permanent is not certain. 
For spot 14.25¢c. is asked, and for later sbipments 
14.10c. to 14.15¢. net cash were quoted. 








* WANTED* 


** Situation and Help’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion, About seven words make a line. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed lo our 
care will be forwarded. 


A practical machinist & designer wants pos. sell- 
ing & erecting machinery. Box 63, Am. MACHINIST. 

Aldraftsman & mech. engineer, graduate, wants 
permanent position. M. E., Box 66, Am. MACHINIST. 

Drattsman would like steady employment ; refs, 
from former employers. Box 68, AM. MACHINIST. 

Wanted—Place as foundry foreman, by compe 
tent agri‘'l & gen‘! jobbing man. Box 71, Am. MAcH. 

Tech. graduate, 6 yrs. exp, in shop and drawing- 
room, Wishes to change. Address Box 74, AM. MACH, 

Wanted— Active, pushing, steady, sober Al mech. 
charge repair work, min’g & concentr’g mach’y; 
state age, exp, wages. Active, care Am MAcn, 

If you are manutacturers and want a gocd trav- 
eling salesman havirg experience, trade, and Al 
refs. Address Want, care AMERICAN MaCHINIST. 

Wanted— An experienced traveling man to sell 
duplex steam pumps; give experience and salary 
required. Gardner Governor Co., Quincy, IL. 

A young American graduated by a technical en- 
gineering school in Germany, wishes suitable posi- 


934c. 

Lead—The prices are declining. and the volume 
of businessincreased when the price reached 3.10c. 
There are buyers now at 3.07éc. 


REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL 


tion as draftsman tor steam engines, boilers, ete. 
Address, H. N., care of AMERICAN MACHINIST. 


[ Continued on Page 14 ] 











3 e i. = 0.00 No. INCH PRICE 

= .. $0. 10 ...284....$1.88 
g3 = s rf. aS 
hl ee ee: Se 12... 8 .... fae 
afo4...1%... .80 13....81%... 1.80 
Se @ &....6... 00 14....4 .... 2 
= SG, 6....1%... 15 ...4% ... 2% 
Pa Cee | ae 10 ...6 .... One 
fo  §...06 1.10 17....5% 4.00 
oO M 9 ee 18 S. .. . jae 
& 1Set to 2in. 7.80 Full Set. 31..0 


These Goods are for sale by CHAS. CHURCHILL & CO., 
L’t’d, 21 Crogs St., London, England. 


BORING «¥> TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


C, W. LeCOUNT, South Norwalk, Conn. 
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WILMINCTON, DEL. 
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Foot Lathe ting Auto- 

Swings matic Cross 
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Scroll Saws, 4 Catalogue Manufactory, SEEFFIELD, ENG. 
x4 ofaiour |(ORILLS, | “tet Am. Ofice, 91 JOHN 8T., N. z. 
“Mortisers: | ff, | sischinery. 1 | WM. JESSOP & SONS, LTD. 


Established aentury ago. 
Medal World’s Columbian Exposition 1898, 








Seneca Falls Mfg.Co.,687 WaterSt., Sencca Falls,N.Y DIES, &c. 


FITCHBURG TOOLS. 


In order to reduce stock before our annual stock-taking, we have 
decided to make special LOW PRICES on such new and second-hand tools 
as we have in stock, if ordered on or before January 10, 1895. WE MEAN 
BUSINESS. Send for list and state what tools you are in the market for. 


FITCHBURG MACHINE WORKS, Fitchburg, Mass. 
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CHATTANOOGA DOUBLE STRENGTH 


WOOD SPLIT PULLEYS. 


Lighter, Better and Cheaper than fron 
Qval Bushings, Nailed Segments, 


ALARGE STOCK CARRIED BY 


COOKE & 60, 
163 & 165 Washington St., 


NEW YORK. 
MENTION THIS PAPER, 








MANUFACTURERS 
You Want, Power. suai "For'rent 


small. For rent, 

57,000 sq. feet of floor space—will split up to suit 

tenant— Building new—8 stories—factory construc- 

tion—exterior windows to each floor—Gas, Electric 

light and power—elevators—rent and insurance low. 
Address, J. J. VANDERGRIFT, 

Imperial Power Bld’g, Pittsburgh, Pa. 


THE FOX PATENT OPEN SIDE SHAPER. 





ws” No springing of ram. 
No overhanging tal le. 
Quick Return, Stroke 
Under Perfect Control 
Can be Instantly Ad 
qreted 116 in. or 24 in. 
No Serews to Monkey 
with. Poweriul, Quick, 
Accurate. Write for 
circular. 


The Fox Machine Co., 
325 N. Front St., 
Grand Rapids, Mich. 
135 Finsbury Pavement, 
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ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
Compaet and Cheap; also lortable Forges, Tuyere 
Irons and Foundry Blowers. 


WORTHINCTON 


PUMPING ENGINE 


WATER WORKS. 


NeW YORK. 


= SIMPLE, COMPOUND, OR 
Z TRIPLE EXPANSION, 
> HORIZONTAL OR VERTICAL 


_ 
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HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 Kilby St. 
PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. 


CONNERSVILL 
ago Office: 1405-10 MANHATTAN BUILDING. 


Please Mention This Paper. 


s 2 CHICAGO, 185 to 189 Van Buren St. 
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* WANTED * 


** Situation and Help” Advertisements only inserted 
under this head, Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue, Answers addressed to our 
cure will be forwarded, 


Young man with several years experience in 
drafting room and shop, with knowledge of 
modern machine shop methods, would Tike pos.;: 
foreman of small shop pref’d. Work. Am. Macu. 

Wanted—Wide-awake draftsman with some ex 
perience designing vertical engines; state age, na 
tionality, experience and wages, which must be to 


suit the times. Box 72, AMERK AN MACHINIST. 


Correspondence solicited with manufactures de 
siring re presenti ition in Cincinnati and vicinity by 
mech. engineer embarking in brokerage & Commis 
sion business. C. Brokerage, AMERICAN MACHINIST. 

Wanted—A position erecting or setting, by a 
young man with five years’ shop and drawing-room 
experience with one of the best-known New Eng 





two 
Box 


Jand manufacturers of machine tools; also 
years’ experience io practical elevator work. 
70, AMERICAN MACHINIST 

Wanted—A_ manufacturing concern in Ohio, 
building wood and iron working macbinery, wish to 
engage competent man as foreman of machine shop; 
one who is up to the times and knows how to get 
the best work out in the shortest time: no other 
need apply. Address Box 73, care of AMERICAN 
MACHINIST. 


Wanted—The services of a draftsman by one of 
the leading companies in the United States manu 
facturing machine tools; applications only enter- 
tained from those having been employed on heavy 
tools, such as boring-mills, railroad tools, ete.: all 
communications confidential. Address, stating 
experience to Z., care of AMERICAN MACHINIST. 


Wanted—A thoroughly competent man as fore 
man of the tool makers’ room of a factory devoted 


to the production of small fine interchangeable 
work; he must be thoroughly well up on modern 


methods of work and of good executive ability, and 
know how to work well and in reasonable time; 
steady position for right man; give reference and 
state experience. X., AMERICAN MACHINIST. 


+ MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded, 





Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 
For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


mach’y to order; models and elec- 
O. Chase Newark, 


Light and fine 
trical work specialty. E 


Box 


Wanted—To buy good second-hand tools. 
83, AMERICAN MACHINIST. 
Draftsmen’s new knobbed combination triangles, 


Conn. 
G.H 


stenciis, etc. D. J. Kelsey, New Haven, 
Model Locomotive Castings. Latest ———_ 
Olney, 163 Herkimer street, Brooklyn, N. Y 


Patent A No. 1 caliper adjustment. For sale or 
on royalty. A.M , AMERICAN MACHINIST. 


Every mechanic should have a copy of “ Pocket 
Primer of the Air Brake.” Sent to any address 
for 50 cents. W. 8S. Rogers, Buffalo, N 


Wanted—To hear from responsible ial whi 
want marketable tools or machines built in first 
class shop and sold on royalty. F. F. Hemenway, 





, care AMERICAN MACHINIST, 














Established in 1874. 


CLEVELAND TWIST DRILL CO. 


COR. LAKE & KIRTLAND STS. 


100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany. 


CLEVELAND, O. 





DETROIT TWIST DRILL Co., DETROIT, MICH., U. S. A. 


SOLE MANUFACTURERS 





oF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





Endorsed by Practical Mechanics Everywhere. 


send for Catalogue 





ALL THE MACHINERY IN A LARGE 


ENMINE AND MAGKING T00L SHOP 


Will be sold (separately) at 


LOW PRICES BEFORE REMOVAL. 


Jones & Lamson 2 x 24 Flat Turret Lathe with large 


assortment of Tools Al order 
Gould & Eberhardt Universal Auto, Gear Cutter 30 
in. for Spur and Bevels—with Cutters, Arbors, 


ete. Al order. 

Brainerd No. 3 Standard Universal Milling Machine 
complete, with Universal 16 in. Centers, Cutters, 
Arbors, ete. 


Brainerd No, 4 Standard Milling Machine with Cut- 
ters and Arbors 

Engine Lathes, * Prentice,’ “* Flather.’ * Lodge & 
Davis,” * Gleason,’ Putnam and ** McMahon” 
Sizes 14 to 80 in. swing 

Upright Drills, ** Pratt & Whitney ” and “Blaisdell.” 
Sizes 20 to 28 in. swing 


Planers, sizes 16 to 82 in. wide. 
Shapers, sizes 16 to 22 in. stroke. 
Bolt Cutter, ** Schlenker’ 1% with Taps and Dies 


Punch and Shears, “Long and Allstatter’’ com 
bined machine 

Bradley Hammer, 40-pound., 

Patternmakers’ Tools, Saws, Lathe and Planer, Too! 


_ Reamer and Cutter Grinders, 
Key-seating Machine, Buffing and 
Small Tools, Be Iting , ete. 


J. J. McCABE, 
c. Pr'BULLARD’s 


N. Y.Mach’y Warerooms. 


Emery Stands, 


NEW YORK. 


NEW AND SECOND HAND. 


ENGINE LATHES, 
12in. x4ft. Manhattin Co. 
14in. x 6 ft, Old Style 
l4in. x 6 ft. Lodge & Davis. 
15in. x6 ft, Wood & Light DRILL PRESSES, 
16 in. x6 ft. Lodge & Davis. 
16in. x8 ft. Blaisdell. 20in, Lever Drill 
19in. x6 ft. Pratt & Whitney. | 24 in., 2 . and 34 in 
2lin. x11 ft. Lodge & Davis. oe. F 
2i in, x8 ft. Lodge & Davis h2in. Comb Radial 
221n. x 8 ft. Dietz Gang. 120 in. Kadial 
24 in. x12 ft. Special heavy | Henley Swing Drill. 

pattern. 
24in. x16 ft. New Haven 
2¢in. x38 ft Shafting Lathe. 
27 in. x 22 ft. Morris. 

28 in. x17}¢ ft. New Haven, 


TURRET LATHES. 


12 in. and 15 in. Lever and 
crew Movement to Turret 

18 in. Turret Chucking 

22 in. Turret Chucking. 


THE LODGE & SHIPLEY M. T. C0.. 


CINCINNATI, O., U.S. A. 


E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, WN. Y. 
Chicago Office, 100 W. Washington Street. 


SHEARS, DIES 





PLANERS, 
24in. x24tin. x 8ft. Lodge &D, 


B. G. 


MISCELLANEOUS, 
2 No.i Garvin Tapping Mach. 
1 No.2 Garvin Tapping Mach, 
1 Open Die Header for Head 
ing Bicycle Spokes. 
1 Garvin Screw Slotter. 
New Imp’v’d Engine Lathes 
furret, Brass Working and 
Pulley Machinery. 
























AND SPECIAL ~ MACHINERY. 


{4 Dey St.,| 


MACHINERY BARGAINS. 


10 in. Post Drill. 

10** * Auto. Feed to Table. 
for Butt Drilling. 

1,2 ard 3Spindle Sensitive with 


15 Swing 6 and 8 ft. Eng. Lathe. 
16 5, 6,7 and 10 ft. Eng. “ 
o * 6 Tand8 ‘* 


20 «‘* 5,6,7,8and 10 ft. 


and without Power Feed. 21 10 and 13% ft.“ 
2,3 and 4 Spindle Gang Drills 24 10 6 48 
20. 24, 26, 28. 30 and 44 in. 25 16 and 24 —" “ 
60 in. Swing Post Drill. 32 “ is a“ 48 és 
5 ft. Arm Radial Drill 52 “ ‘ és 
12in. Stroke, l6in. x 16in Crank | 57 i | Sehie Head eed 


Planer. ing W heel Lathe. 
16in. x 4 ft. Planer 88 in. x 20 ft. Engine Lathe. 
24 ‘ 4, 5 and 6 [t. P lan r Bement Car Axle Lathe, 
28 ‘ Band & : 14% & zin. Bolt Cutter Schenk's 
30 | ** «6,8 and10 * 7 Spd'l Nut Tapper, Dunel. 
60 ‘* 20 as 2 Lae : Profiler, No. 1°. & 
72 «% 2% ae No. 1,2 and 2% Screw Mae hs, 
9, 12, 16 24 and 26 in. Stroke rr. a We 

Shaper. No.1 L incoln Pattern Miller. 
10 in. Stroke Slotter. Hand Millers, Screw Slotters 
Hyd. Rivetting Machine. Milland Cutter Grinders 

‘** Crane, Both Al. No. 2 Garvin Universal Milier. 

Punch and Shear. 80 200 1b Helve Ham’r, Bradle ay. 
Plate Planer 200 ib. Upright ” 


Hor. Flange Punch No.2 H. & J. 
Thomson Bevelling Shear. 


1,100 and 1,500 lb, Steam ee 
mer, Morgan, 


Lot of Miscellaneous Machinery, Engines, etc. 


Latest List. 


GEO. PLACE MACHINE 6O., 


Offices: 145 BROADWAY and 86 LIBERTY ST. 
Warehouse: 511 and 513 WEST 13th STREET, 


NEW YORK. 


Send for 


Chas. 





No. 80 Nassau Street, 


Churchill & Co 


TMERIOAN GAS FURNACE 60., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and systematic application 
of HEAT. 


CATALOCUES ON APPLICATION. 


NEW YORK. 
ENGLisH AGENCY! 


Ltd., 21 Cross Street, Finsbury, 
London, E. C., England 









‘Wat 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 
Planers, Drill Presses, Shapers, Milling 


Machines, etc., address, 


The Fosdick & Plucker Machine Tool Co., 
CINCINNATI, OHIO. 





SEND FOR CATALOGUE. 


ESTER MACHINE SCREW CO. 


Manufacturers of Set, Gan A 
Machine Screws, Studs, etc. 





pNT ANYTHING INTHE 


¢cSES: DROP HAMME Dc 
 PAUTOMATIC DRO Ure ees 


¢ ou Or 


SEND FOR CATALOGUE 


Miner 5 Deck Mig, @>. 


NEW HAVEN.CONN. 
LAP.GEST LINE INTHE MARKET 








SECOND-HAND MACHINE TOOLS. 


ENGINE LATHES, HAND LATHES. 


| 16 in. 6 ft. Blaisdell : 
H “of : 8 ft Bakice Taper. 4 10in, x 41 in, Garvin, 
Win x & ft. Blaisdell 1 in, x 4 ft, Garvin, 
18in. x 6tt New Haven 1 12in, x 5 ft. Back Geared, 
in. x 6 ft. Uradford. 1 20in- x 6 ft, Back Geared, 
kin x &ft Biaisdell : , if 
Rin. x Rit. Wamesit MISCELLANEOUS, 
. O ft. Blaisdell. E 
8 “hs : . ft. Db Ww Pond Garvin Profiler, one Spindle, 
6 ft. Bu , 5 2 lotter 
20i4. 6 ft. Bullard, 6 in. Bement S a 
4 in . 1 ft Gen Gage 36 in. Gould & 1 Automatic 
29 in. x 12 ft. Fifield. Gear Cutter. 





26in Pulley Lathe. 
in, Pulley Late. 
5in Cutting-off Machine 


PLANERS, 





l6in. x 16 in, x 8ft. Walter Bros ‘ 
20in x Win. x 5 ft. Ames, © 2 Springfield Tool Grinder. 
22in. x x Sin. x 4 ft. L. W. Pond, | No. | Garvin Screw Machine, 
24in. x 24in. x6ft Whitcomb, | 3 in. Squaring Shear. 
24 in. x 24 in. x 5 ft. Putnam, | I4 ft. Power Draw Press, 
28 in, x 28in. x 7 ft. New Haven. ib. Gould & EF. Drop Pr 
No, 2 Garvin Cutter and “Drill 
SHAPERS, Grinder 

10 in. Juengst Crank. No. 1 Slite Marking Machine 
10in. Wood and Light Traverse | No. 2 Garvin Automatic Tapper 

Head | No. 4 Sturtevant Bl mee 
18in. Putnam Traverse Head, | Garvin Wire Spring Coiler 


| Several Wood-we es Machines, 
» list 


24in Hendey Friction 


Also 
and detailec 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STS., NEw YORK 
Also, 51 North 7th St., Philadelphia, Pa. 


a large number of other machines, Write for complet 


i description 












The STILES & PARKER PRESS CO. 


COLD SWAGING|: 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 











for reducing 
and ‘pointing 
wire and _ tub- 
ing. If inter- 
ested address 
the manufact 
urers, 


EXCELSIOR 
NEEDLE CO. 


Torrington, 
Cont. 





J corrivateicutonD syRAcusE.NY 3 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Com ry | ee Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEIGHTON. SYRACUSE, N. Y. 








“POCKET” VERNIER CALIPER. 
INDISPENSABLE TO MACHINISTS. 


4 inch No. 5 with 14 hardened Jaws, reads 16ths, 32ds, 64ths 
and 128ths, sent by registered mail, 


Any graduation, also >] 5O Warranted accurate 
metric system. s a 


and satisfaetory. 
Ask your dealer for my tools. Catalogue free. 
E. G. SMITH, 


Rose's Complete Practical Machi 


19th EDITION GREATLY ENLARGED. 





T READY. 


jus 


The Complete Practical Machinist: Embracing Lathe 
Work, Vise Work, Drills and Drilling, aps and Dies, 
Hardening and Tem enng, The Making and Use of Tools, 
Tool Grinding, Marking out Work, Machine Tools, etc. 
By Joshua Rose, M. E., author of “ Mec hanical Drawing 
Self Taught,” “ Modern Steam Engines,” “‘ Steam Boilers,” 
“The Slide Valve,” “ Patern Maker’s Assistant.” Illus. 
trated by 39 engravings. [9th edition, greatly enlarged, 
with new and valuable matter. i2mo., 504 pages. Price, 
82.50. By mail, fiee ot postage, to any ad- 
dress in the world 

ABSTRACT? OF CONTENTS.—Chapter I. Cutting Tools 
for Latoes and Planing Machines. II Cutting ee and 
Feed. III. Koring Tools for Lathe Work. 7. Screw 
Cutting Tools. V. Lathe Dogs, Carriers or Drivers. VI. 
Turning Eccentrics VII. Hand Turning. VIII. Drilling 
in the Lathe. IX. Borng Bars. X. Slotting Machine 


Tools. XI. Twist Dri.ls. X{I. Tool Steel. X111. Taps and 
Dies. XIV. Vise Work; Tools XV. Fittin Connecting 
Rods. XVI. Milling Machines and Milling ools. XVII. 


Lining or Mark- 
To Calculate 
“How to Set a 


Grindstone and Tool Grinding. XVIII. 
ing out Work. XIX, Machine Tools. } 
the Speed of Wheels, P alleys, ete. XXI. 
blige Vaive XXII. Pumps. Index. 
- Price, $2.50 by mail, free of postage, to any address in 

the ae 

e° A circular of 4 pages, with specimens of the illustra 
tions, showing the full Table of Contents, will be sent free to 
any one furnishing his address. 

Com Our New and Enlarged Catalogue of Practical and 
Scientific Books, 91 pages, 8vo., and our other Catalogues, the 
whole covering every branch of Science applied to the Arts, 
sent free and free of postage to any one in any part of the 
world who will furnish us with his address. 


HENRY CAREY BAIRD & CO.. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
810 Walnut st... Philadelphia. Pa., U.S. A. 


ROYALTY TO BE SOLD 


of two American patents for finishing, quenching 
and pressing of tissues of every kind. These ma- 
chines have been introduced in Europe very quickly 
and within eighteen months over sixty have been 
taken and are now in practical use. Patent or 
royalties sold. Offers to be addressed to P. 6062. 
Cure of HAASENSTEIN & VOGLER A. G. Chemnitz 
(S xony). 








THE 





SS 





), —<—maceet'—— 
PAT'D . af 89 


L. ANDREW & CO., 


ANDREW PATENT GRIP SOCKET. 
Pat’d May 14, ’89. 


Sept. 4, ’94. 

Is the original (not copied) device 
tor holding and driving Straight 
or Taper Shank Drills. No More 
Twisted Tangs. No extra cost for 
Andrew’s Patent Groove in the 
Shank. Best Practical Drill Chuck 
inthe World. Nochangein theold 
system ofdrills. Beware of frauds 
and infringements. Send for Cat- 
alogue. 


Cincinnati, Ohio. 


RSS 





“| pes Se 
a 





Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods. 


BLAKE & JOHNSON, Waterbury, Conn., 


BUILDERS OF 


ea PIN, SAFETY PIM, HOOK AND EYE MACHINERY, 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Send Samples that we may 





For all Anti-Friction 
Purposes, 








SCREW MACHINE PRODUCT 


UF EVERY DESCRIPTION, 


Cleveland Machine Screw Co., 


CLEVELAND OHIO, 


STEEL BALLS 


WRITE FOR 
INFORMATION. 
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SAFETY BOILER WORKS. 


ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 
WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of requirements, 
Works and Main Office: GERMANTOWN JUNC., PHILA., PA. 
New YorK, N. Y.: 616 Havemeyer Building. ATLANTA, Ga.: Chas. H. Willcox, 
Dar Las, .: Hun 


THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC MOTORS 


Specially adapted 
for driving Machine 
‘Tools, Cranes, Ele- 
vators, 


5 et oes 










Shriver's New York Traveling Cranes 


FOR HAND OR . 
ELECTRIC POWER. ; 





















cea ee at | 
oh y Serr: Pe 
a T. Shriver & Co. W mon ns, 


Portable Drills, Hand 
Drills, Boiler Shell 
Drills, Light Drill 

Presses. 


MANUFACTURERS OF 


on tAVELING CRANES of 144, 2,3,5 and 10 Tons 
» to be opera 
ag jr hey per: y Hand, or wholly orin part 








I Be = Worcester ad 


ag (MATALOGUE 





Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 

Front, Poplar and Canal Sts., 
PHILADELPHIA, PA. 


Send for Circulars 
and References. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOCUE. 














© 
: 2343 & 2345 
MARIS AND BEEKLEY Callowhill St., 
, 5 PHILADELPHIA, PA. 





EDWIN HARRINGTON, SON & CO., Inc. 


1515 Penna Ave., Phila., Pa. 


DESIGNERS AND MANUFACTURERS 


MACHINE TOOLS,—— 
TRAVELING CRANES, Etc, 


“The limit of capacity of any establishment for large work is prac 
tically determined by its facilities for handling its raw material 
with economy and dispatch.” 

This is the testimony of high authority. 

believe it, 

Get a good Hoist, 
Get the best 
Get the 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, ete. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 


If you 


Iloist, 
Iiarrington Iloist. 











Special Screws aud Studs 
in Brass or Steel. 


Gear Cutting, Sheet Metal Stamp- 
ing, Automatic Machinery built to 
order. Send sampie or drawing for 
estimate, 


SITTMANN & PITT, 


353 ADAMS ST., BROOKLYN, N. Y. 


5 


















COILS and 





Dixon’s Silica 


BENDS of 
Graphite IRON, 
° BRASS, 
Paint a 
We Drunn VRAnS. perbeps COPPER PIPE 
longer, without repainting. of every 
Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. description. 








Send for circulars on Paints and Painting. 


7 The National Pipe Bending Co. 
JOS. DIXON CRUCIBLE CO., Jersey City, N. J. e National Pipe Bending C 


82 River St., New Haven, Conn. 










- 


Style A, Three-Jaw. 
Or CHAS, CHURCHILL & CO., Ltd., 21 Cross St., Finsbary, London, Eng. Awards at the World’s Fair. 


Ask your nearest Dealer, or send to the 
Manufacturers for 


THE LATEST 
aes IMPROVED DRILL CHUCKS | 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 





Style B, Two-Jaw. 





Screw Machines, 
work. . 8 6 


‘‘CUSHMAN” 


For Lathes, Drills, Chucking and 


CHUCKS. 


and for Special 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





Fo? PLANER CHUCKS 


Address G. W. JORDAN, 





s . 
li F COMBINATION, 
cluding every possible position. ILLUSTRATED CaTa- 


4 Wayne STREET, Worcester, Mass. 
INDEPENDENT, 
UNIVERSAL, or 
Est'd 1882. Strongest. Easiest to change. Best finish. 
Reversible Jaws (potented) giving © changes in- 
LOGUE sent. Liberal discounts. Prompt shipment. 
Address W. WHITLOCK, 


39 Cortlandt Street, N. ¥. 
Work«, 1300 Hudson, Hoboken, N. Jd. 


WE LEAD, OTHERS FOLLOW. 


Sweetland Combination Chuck, 


™ Reversible Jaws. Accurate. 
Standard Independent, Solid 
Shell, Solid Reversible Jaws, 
Strong and True. 

SEND FOR CATALOGUE. 


The HOGGSON & PETTIS MFG. C0., New Haven, Coun. 
CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


Almond Drill Chuck, 


Sold at all Machinists’ 
( Supply Stores. 
T. R. ALMOND, 
83 & 85 Washington St., 
BRooKLyN, N. Y. 


C7T0NES 


CUPOLAS, LADLES, TRUC ’ 
Whiting Woudirs Eentoment’ be. 


225 DEARBORN ST., CHICAGO | HARVEY, 
New Yor« Orrice, 182 Front Sr. fue. 





<< 





SWEETLANG | 











= J 








EVERY 
MACHINIST 


SHOULD HAVE 
A COPY OF 


OUR CATALOGUE. 


It is a 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re 
funded with first order amounting to $10.00 
or over, 


MONTGOMERY & CC., 


105 FULTON STREET, 
NEw YORK CITY. 





PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful gri 
than any chuck ever offered. This seems a ions 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars, 


THE D. £. WHITON MACHINE CO., 
5 Oak Street, New London, Conn., U.S. A., 


Or, SELIC, SONNENTHAL & co., 
85 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Universal 
Chucks, Combination Lathe 
Chucks with patent revers- 
ible jaws, Drill Chucks, 
Planer Chucks and Face 
Plate Jaws, 
SKINNER CHUCK CO., 
New Britain, - - Conn, 
SEND FOR CATALOGUE, 











Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 
Drills, Reamers, Rose Bits, etc., of any size, 
without a possibility of their slipping. 
FOREIGN AGENCIES; 

Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Neue Promenade No, 5, 
Berlin, Germany; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 





‘« The Mills of the Gods Grind Slowly,’’ 


BUT NOT 8O OF 
“? Lathe Centre Grind 
— Laine venire uringer 
Just the Tool for You. 


TRUMP BROS. MACH. CO., MNifrs., 
WILMINGTON, DEL. 


















BEVEL GEARS 


a Cut Theoretically Correct. J 
¢ For particulars and estimates apply to 


RUGO BILGRAM, 
MACHINIST, 
BREHMER BROS., 
440 N, 12th St., Philadelphia, Pa. 





“ PRACTICAL 
DRAWING.” 


By J. G. A. MEYER. 

The demand for back numbers of 
he American Machinist, containing 
his valuable series of articles, has 
peen so great, that, notwithstand 
ing it has compelled us to issue 
special reprints of several of the ' 


articles, our stock is now limited to 
complete sets, with the exception 
of two or three issues,and orders can 
hereafter be filled by the set only. 

A number of engineering schools 
are using these articles in lieu of a 
text book on this important branch 
of mechanics. 

The set of 92 papers will be sent by | 
mail to any address in the U.S., Can- 
ada or Mexico for $5 00, postpaid, 
and toany foreign country for $7.00. 


Order now before our stock 
of papers is exhausted. 





ADDRESS: 


American Machinist, 
203 BROADWAY, 
NEW YORK. 








en 









STATIONARY STRAICHTENER. 


HYDRAULIG. MAGHINERY, 


Presses, Pumps, Punches, 
Jacks, Valves, Fittings, Packings, 
ACCUMULATORS, 
Send for Catalogue D. 
THE 


W. & 8, Hydraulic Machinery Works 
WATSON & STILLMAN, Preprietors, 
204, 206, 208 and 210 East 430St., NEW YORK 4 
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NEW’ YORK, 
110 LIBERTY ST. 





™ LODGE & DAVI 


CHICAGO, 
68-70 S. CANAL ST. 


MACHINE 
TOOL CO, 


DESIGNERS AND BUILDERS OF 


IMPROVED MILLING MACHINES. 


EIGHT SIZES—PLAIN AND UNIVERSAL. 


=e HANDSOME CIRCULAR FURNISHED ON APPLICATION. 


Works: CINCINNATI, O., U. S. A. 


BOSTON, 
36 FEDERAL ST. 


PITTSBURGH, 
MARKET & WATER STS. 





ENCINE LATHES. 


22” and 24” furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 


With all modern Improvements. 










Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 
to be obtained at a moderate price. 






Address, 


Dietz, Schumacher & Co., 
Cineinnati, 0., U. S. A. 


INFORMATION VALUABLE 10 YOU. 


















On application we will inform you of 
our improvements incorporated in the con- 
of 
We have the following sizcs now ready for deliv- 


= ery, 18’, 22”, 26” swings of various lengths of bed 


THE LODCE & SHIPLEY M. T. CO., 


CINCINNATI, O. U. S§. A. 


THE PERKINS DRAW STROKE TRIMMER, ACHINER y 
Ao lpdigenaie, To For Reducing and Pointing Wire, 


struction our new line of Engine Lathes. 








for all ench Wood- 
Pong alg, A ESPECIALLY ADAPTED TO POINTING WIRE 


Prosecuted. 
orders, solici 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 


Trial, not RODS AND WIRE FOR DRAWING, 


For Machines or Information address the 
anufacturer, 


S. W. GOODYEAR, Waterbury, Conn. 








J. A. FAY & €0., 


Offices, FRONT & JOHN STS., Cincinnati, 0., U. 8, As 
a MAKERS OF 


Wood-working 
Machinery 


FOR ANY PURPOSE. 


“Grand Prix " Paris, 
Highest Awards Chicago. 


PRINTED MATTER 
ON 
APPLICATION. 


Multiple Punches, Bulldozers, Drop Hammers, 
au ustice Hammers, Steam Hammers. 
WILLIAMS, HIT & oline, Il. 


Mention AMEKICAN MACHINIsT in writing. 
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SPRINGFIELD-MULLER : 
18° ENGINE LATHE. : 


MANUFACTURERS OF 


“‘Orank Shapers,” “‘ Fox Monitor : 
Lathes,” Power Presses. 


The Springfeld Machine Tool C0. 


SPRINGFIELD, OHIO. 


OUR AGENTS : + J. J, McCabe, New York, Daw- 


+ 80 mn» Soe dwin ,Chicago, A. 
Bowman, St. Louis F Mac hine Tool Co, 
Re ston. Thos. K. Carey * Bros. Co., Baltimore. 
1as 7, Strelinger & Co. , Detroit. Pennsylvania 
Mae hine Co , Philadelphia, Chas. Churchili & Co., 
Ltd., 21 Cross St., Finsbury, London, England, 
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Do? FoncIN 


& GORDON 


WYMANG MASS. 








FLATHER & COMPANY, 


NASHUA, N. H., U. S. A. 


LATHES, 


SCREW MACHINES, 
PLANERS AnD SHAPERS. 


STUARTS. PATENT COMPRESSION WEDGE COUPLING. 


NO & REY SEATING. 
SLIPPINC. 
mn e in MARKET gn the 
MPLEST and BEST 
SENT ON TRIAL. 
Can be attached or removed in a few seconds without 


injury to shaft or cou — Send for discount and 
illustrated Price List of 40 sizes, 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
- NEW HAMBURGH, N. Y. 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted, Price unbound, $3.00 per 
volume postpaid. Bound in cloth, $4.00 aa) volume (purchaser 
paying freight or express charges, No separate back numbers prior to 1893 are 
now carried in stock. Only complete volumes furnished prior to 1893. 
Readers desiring to complete their files or obtain separate 
issues for the year 1893 are advised to order 
soon, before our limited_ reserve 
stock is exhausted. 


AMERICAN MACHINIST, 203 Broadway, New York. 


Producing Profiled Work by Milling is Almost Impossible 


If you have to buy your Cutters, by the high 
costs of these Cutters and by the long time 
you will have to wait for them. Geta 


J. E. REINECKER, 


Chemnitz-Gablenz, Germany, 





17’’ Screw Machine, 14’ Hollow Spindle, 344’’ Belt. 





Vitti ee - 
GZ - 











RELIEVING LATHE and you will, 
with surprise, find out how cheaply and how 
quickly youcan make your own Relieved Cut- 
ters with either straight or spiral teeth, rect- 
3 angular or side relief, also relieved worm 
gear hobs with spiral teeth, cutting faces 
rectangular to thread. 








CATALOGUE AND REFERENCE LIST MAILED FREE OF CHARCE. 


OUR GRINDING MACHINES 


Are complete in every particular, and possess many valuable 
features peculiar to itself only. Note afew of the points: 


The main casting or column is a single casting from the floor to the surface where the swivel table 
and emery wheel carriage rest, making a very rigid tool. All flat surfaces are scraped to surface plates. 
All kinds of work are always operated upon immediately over the water pan, and water can be freely 
used for every operation, and so conducted away in a proper course. The free use of water in 
all grinding operations is an absolute necessity to produce true and perfect 
work rapidly. The machine is arranged for tne instant change of speeds of traverse of wheel and 
revolutions of work to any speed between extremes without any change of belts. . Fine adjustment are 
everywhere provided for, such as reversing points, for grinding ‘shoulders, and emery wheel adjustment. 
Headstock swivel, swivel table and emery wheel swivel base, are graduated. Every provision is made 
to make the machine the most complete of its class and at the same time retain simplic ity. Fully guar- 
anteed, For particulars and catalogue, address, 


LANDIS BROS., Waynesboro, Pa. 








AGENTS: England: Chas Charchill & Co., 21 Cross St., Finsbury, London, E. C. 
“~*~ France and Belgium: Ad’Janssens, 16 Place de la Republique, Paris. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER, 













\F. E. REED CO., 


Worcester, Mass... 


New Haven Manf'g Co., 


REW MAVEN, CONN. 


IRON-WORKING MACHINERY. 


W. C. YOUNG MFG. CO,, "sxe" 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 





MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling “oe 111 Liberty Street, New York 
outh Canal Street, Chicago. 
424 Suszshene Building, Pittsburgh, Pa. 

















a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 











NEW LINE OF ENCINE LATHES. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 











THE TAYLOR-RICE ENGINEERING CO., 


PRENTICE BROS., Worcester, Mass. ete ee 
Makers of Vertical Drili P: esses, ~ 
12 to 50inch swing, Radial Drills, 
Gang D: ills, Boiler Makers’ Drills, 
Radial Drilling and Countersink 
ing Machines, for ship plate and 
bridge work, Special Urilling Ma 
chinery 
Engine Lathes from 11 to 21-inch 
swing, any length of bed with sin- 
gle or double back-geared heacs 
and any style of rest, with or with- 
out taper attachment. SEND FOR 
CATALOGUE. 
Forelgn Spaste: CHAS. CHURCBILL 
L'v'd, London, Eng.; SCHU- 
CHARDT & SCRUITE, 59 6 Span- 
dauerstrasse. Berlin, Germany ; 
ADPRE JANSSENS, 16 Place de ta 
Republique, Paris, France, 






American Standard Gauge and T.ol Works, Wilmington D1. 


Adjustatle == HEANER 


ae eh 
Send for New Pamphlet. 











Wuat’s THE MATTER 


With our new Cutting-off Machines? 


20 ’-21’ Drill. 





Write and find out. 


Cross St., 


HurLBUT ROGERS MaAcu. Co.. 
SO. SUDBURY, 


Dal 
ys 


MASS. 





SRMsTROne’ S © PIPE « THREADING 
Cutting-off Machines 


Both Hand and Power. 
Sizes 1 to 6inches. 

Water, Gas, and Steam 
Fitters’ Tools, Hinged 
Pipe Vises, Pipe Cutters. 
Stocks and Dies univers- 
ally acknowledged to be 
THE BEST. &® Send for 
catalog. 
Armatrong Mf, 


JOHN BECKER MANUFACTURING CO.. 
FITCHBURC, MASS. 


Encranp—CHAS. CHURCHILL & CO. Ltd 


Finsbury, London, E. C. 





THE BECKER MILLER No. 4 





Co., 
(oun. 





GIANT, KEY-SEATER.|D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


saciwaw, PIPE CUTTING AND THREADING MACHINES 


MICH. Steam and Gasfitters’ Hand Tools, 
Best of an, | rapping Machinery for +f Work, ete. 





FREE. 












P. BLAISDELL & CO., 


Manufacturers of 


F4 Machinists’ Tools, 


i | WORCESTER, MASS, 







| The No. 4 B Machine for Cutting and Threading 
| Pipe &% in. to 4in., by HANDor POWER. 
| SEND FOR CATALOGUE TO 


ito & LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 








Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of ‘* Rapid Lathe Work,” by 
new method (Hartness System), 
Send for catalogue. 








Capacity 2 in. 
diameter, 
24 in long. 


2 BY 24 FLAT TURRET LATHE. 
, ARMSTRONC TOOL HOLDERS. fi 








Boring Tool. 


































Bridgeport, C 





hi THE SNOW STEAM PUMP WORKS, Lathe and 
gq ns Rurrato N Y. April 21st, 1892 Planer 
dq : NSS RONG — TOOL CO, Cmteaao Tit. ; 
i} ; in — =| Fhe Lathe’ To ris we Gone cht of oy Ap are satisfac {yet 
(j2 ~— | to us and we do not think they can be improved 
wilt upon in any way. Yours truly 
= i A. ©, CHRISTENSEN, Supt, 
[ Ya — MANUPACTURED ONLY BY . 
| Zo ARMSTRONG BROS. TOOL CO., 76 Edgewood Ave., (hicago, Patent, 
Patent applied for. Send for Circulars. m Feb. 28, 
PP CHAS. CHURC HILL & CO. , Ltd., London, Eng., Agents ene 1293. 
Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 
% fully furnished. 
> The Albro-Clem 
Elevator Co., 
411 & 413 Cherry St, 
Philadelphia, Pa. 
Send for description or ask your dealer. 
O’AMOUR & LITTLEDALE, 204 E. 43d St , New York. 
Diptomas AwWARbDED. Courses in other trades, 
| COMBINED DRILL AND COUNTERSIN. all including thorough instruction in Mathematics 
FOR CENTERI AT AR A Bae and Physics. Send for FREE circular, stating 
: . subject you wish to study to 
THE 
a 
Tee enews (Correspondence School of Mechanics 
PROVIDENCE R.1. U.S.A. SCRANTON, PA. 








W. D. FORBES & CO., 


BINDINC POSTS, CONTACT BUTTONS 


FINE MACHINE WORK, 


AND 


ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N. J. 


ALL ELECTRICAL MACHINE WORK. 


(TWO BLOCKS FROM 14TH ST. FERRY.) 


LICHT FORCING, 
DRAUCHTING AND DESICNINC. 





HOLMES TURRET TOOL HOLDER. 


No. 1 Diam. 434", tooFslots 4 x 14% $20. 






Hong 44, OK ING 20, AURORA, IND. 
“2g * 64", * “ 56x1% 282. 


BUILDERS OF 


UPRIGHT 


AND 


RADIAL 
DRILLS. 


Extracts from customers’ 
letters: 

*Fuly u 
mendation. 

“ As it takes regular lathe 
tools there 1s noexpense in- 
fitting up for ordinary jobs ” 

‘Frequently makes the en- 

gine lathe the equal of a 
screw lathe. 

If your dealer don’t handle 
them we will send ©. O. D 
t~ prepaid eastof Missouri river, 


HOLNES TURRET TOOL POST CO., 


226 La Salle St., Chicago, III, : 


PR to your recom 
4 








The Aurora Tool Works, 






BARNES’ 


UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42 inch Back 
Geared Self Feed Drill. 


Send for Catalogue and Prices. 


W. FG JOHN BARNES 60, 
1995 Ruby St., Rockford, Ill. 


ENGLISH AGENTS, 


CHAS. CHURCHILL & CO.,Lrb., 
21 Cross Sr.. Fir:ssury, LONDON, E. C., ENG 


FOR HAND OR POWER, 


RATCHET DRILLS, RATCHET DIE STOCKS AND 





CURTIS & CURTIS, 
MALLEABLE IRON PIPE VISES, 


66 CARDEN ST., BRIDCEPORT, CONN. 








Pipe Cutting and Threadins Machinery, 
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PHILADELPHIA, PA. 
MANUFACTURERS OF 


FB MACHINE TOOLS 


TRAVE.ING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, 2 
= Pulleys, Hangings, Couplings, etc. 
—= INJECTORS FOR ALL CLASSES OF BOILERS. 


——— 











The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, 
TIPLE AND — SPACING. 


MUL- 


WM, SELLERS & CO,, Incorporated, 





FORMED MILLING CuTTERS. | 








These Cutters are made in a great variety of out- 
lines, and can be sharpened by grinding without 
changing their form, They are economical in pro- 
ducing duplicate and interchangeable parts, Exact 

| duplicate cutters can be made at any time. This is 

& of great importance when accuracy in duplication 
»f machine parts is required. 

| << atalogue of Milling Cutters and Fine Mechanical 


| Tools free. 





"SPLICE BAR PUNCH. 
BELT. STEAM AND ELECTRICALLY DRIVEN 





MILLING PARTS OF MACHINERY. 





L. S. STARR. B 
POWER PUNCHES AND SHEARS. i ETT, samalidubaestss Mass.,U.S. A. 


DETRICK & HARVEY MACHINE CoO., 


BALTIMORE, MD. 
MANUFACTURERS OF THE 
ADAMS 


CALEY A ntomaticBolt-Threading and Not-Tappng Mache, 
, Made in all Sizes to Cut from 1-4’ to 6” 


The simplest and most durable mac *hihe in outs stence, 

2 The threading as 2ad ~ made en tie ly of steel. No links, 
levers, springs, caps. b or ‘tie ri pgs in or abc rut 
the head. Se eparate : Vie onde ond Dies Furnished. ~ Write 
m@ for descriptive circular and price list. 


Manufacturers of The Open Side Iron Planer. 




















STEEL RULES. 


ENDS HARDENED. 
Graduated in 8ths, 16ths, 32ds and 64ths. 


STANDARD TOOL CO. 


ATHOL, MASS., U.S.A. 
MANUFACTURERS OF 


MECHANICS’ FINE TOOLS. 


12 inch....$1.00 6 inch. ..$0.50 E ; 
o. . 2:5 ¢ . 25 Cable Address, : =o 
On receipt of price any time previous to Jon. 1, bee 3 f da; 
1895, we will mail to any address in the U.S. one or v . az s 
all of the above rules , We warrant them accurate. aS & 
Catalogue free. oie 
= — 


CATALOGUE FREE. 
(MERICAN MACH’Y CO., 
DETROIT, MICH., U.S.A. 












How Orten Do You Wash Out Your Boiters, 


and how do you doit, Did you ever apply the water 
test to them? Are you ac- quainted with the 


RUE BOILER ¢ WASHER and TESTER’ 


If not, send for Catalogue mail! which will not only give 
you full particulars, but ¢ contains other information 
useful to every mechanic, engineer or boiler owner, 


RUE MPG CO, 118 N. Sth St, bth St, Polladeipee, Pa. Pa. 


THY 


-.QQis 


FOR 


SHEET METAL WORK, 



























| Saws made | 
in two sizes |= 
Nos. 1 and 2 
2 Cut 4% to8E 
inches. Send [ 
for circulars 





PRESSES, DIES, TINNERS’ 
TOOLS, SHEARS, 


| NIAGARA STAMPING AND TOOL 6O., 
| BUFFALO, N. Y. 





Mfgrs. ef Wood and Iron- Verking} Machiner y 
pecial Machinery to order. 

nm 23 River st. FREEPORT, ILL.,U.S.A. 
URTON, London, Eng. 

















FROM 1 TO 40,000 POUNDS WEIGHT. 
Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 


CEARING OF ALL KINDS, CRANK SHAFTS, 
KNUCKLES FOR CAR COUPLERS. 


Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives, 
Steel Castings of Every Description. 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 


ROBERT POOLE & SON CO 


ENCINEERS & MACHINISTS. 
‘TRANSMISSION. MACHINERY 


STErL 
GADTINGS 


MARKING MACHINE, 


For rolling 
trade-marks 

on flat or round 
lron or Stec! surfaces. 
Used by 

Cutlery 
Pistol, 

Twist Drill, 

Wrench, and many 
other mrs. 

200 in use. 

Read up. 

Catalogue “B"’ free. 


DWIGHT SLATE MACHINE CO., 





MACHINE MOULDED GEARING 


SPECIAL FAQILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 











HARTFORD, CONN. 























14 in. x 6 ft. Hendey-Norton Lathe with Improved lutomatic Stop. 





EUROPEAN ACENTS: 





HIS Lathe COMBINES the LATEST 
and BEST Improvements. Automatic 
Stop. Itis Simple, Durable, Indispen- 
sable. It will AUTOMATICALLY STOP the 
Carriage in EITHER direction. It is equally 
efficient whether FEEDING or THREAD- 
CUTTING. Running up to a shoulder, 
boring to BOTTOM of holes, or INTERNAL 
THREAD-CUTTING. No langer of spoil- 
ing either tool or work. it is a safeguard 
against accidents, in either direction. 
Feeds—lIt has all feeds in daily use with 
simple movement of lever. 
Threads—It has all threads in daily use 
with simple movement of lever. 
Carriage—T he Carriage reverses in Apron. 
No slamming of Countershaft. There is no 
Comparison between this Lathe and the old 
style or common lathe. Quick work, rapid 
changes, satisfactory results. Buy the best. 
Send for Circular. 


CHAS. CHURCHILL & CO0., Ld 21 Cross Street, Finsbury, London. 


SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 
EUGEN SOLLER, Basel, Switzerland, 





THE HENDEY MACHINE CO., 


TORRINCTON, CONN. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed Simple, compound, and tripls Expansion 
and High sped Engines. Enginss, High Pressure Boilers, 


1] Complete Steam Power Plants of 
. Highest Attainable Effi- 
| ciency, Address 














eee Buckeye Engine Co. 
== No. 26 Franklin Ave, 
SALEM, 0. 





‘ OTTO ” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., PHILADELPHIA, 
Branch Office, New York Agency, 
246 Lake St., CHICAGO. 18 Vesey St., N.Y. 





2 styles, Built from 1 to 60 Horse Power. Send for Circular. 
BACKUS WATER MOTOR CO +» New ark,N.J. 
Also Mfrs. VENTILATING FANS, 


STRANGE, BUT TRUE !!. 
Taz New Process Raw Hing GeaRs 


ASTONISH THE 
MACHINERY WORLD. 








Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work 


BOSTONS el Ae -We « eWORKS 





FRANK BURCESS. Prop., BOSTON, MASS. They Outwear 
SEND FOR CATALOGUE D. . M ns 
GEARS, ALL KINDS, SMALL OR LARGE. any eta 

1100 List tron and Brass Cears. They require — 





Place 
your 


LICHT RIGHT “ani 


i e> 
< 


Q 


They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U.S.A. 


a 








Faries’ Patent UNIVERSAL LAMP HOLDER. 
Several styles and sizes. Ask your dealer for them or write 
ct to FARIES MANUF’G CO., Decatur, Il. 
Catalogue free. 


WILL SAVE ITS COST 


IN SIXTY DAYS. 


Automatic Feed, 
Qe “eC 


Horizontal Stroke, 
C 


703-707 Western Union Bldg., 


THE 0 & C CO. 
29 Broadway, New York, 


Chicago. 
<ONOVER’ 


HANDSOME CATALOGUE ON 


a) JONDENSER 
ee THE CONOVER MFG.CO. 39 Contuanor Sr.NY. 


OUR FULL LINE. 


Boring and Turning Mills. 
DRILLS Combination Drilling. 
+] 
Multiple J 
BICKFORD DRILL AND TOOL CO,, 


Boring Turning 
chines. 
3 Pike Street, Cincinnati, Ohio. 
3 DRY TEAM. MOFFET PORTABLE DRILL. 






























Upright 
Radial 
Universal Radial | Ma- 


and 














UNSURPASSED Weighs 42 lbs, and 
3 : drills from 3% to 
Simpson's Centrifugal ASA 2 inches diam- 


Steam Separator. REAMER. eter. 
an and Dry Steam — 

«wo engine | Will work in any 
fuses position. 


Runs with Steam 
—OoR— 


o » Compressed Air, 














nt pee é in er at 
A or B, as convenience may require 
I atso used ir mveying steam lor 1 
tances, for Stean mmer Dry Houses, 
¥ , ‘ F ll pur 


— Ma ake tured by 
Mem 0G. TIMOLAT, 

wD oo & OLS. Fifth Ave,, 
NEW YORK. 


yoses where Dry Steam 15 necessary. 
KEYSTONE ENGINE & MACHINE WORKS, 
ifth and Buttonwood Streets, Philadelphia 
THOMAS. HOEY, 147 Sumeer St., E. Bostcn, Mass., Agent. 
JAS. BEGGS & C0., 9 Dey St., New York, Agents. 





Send for Circular, 


= 





We 
MANUFACTURERS 
OF IMPROVED 


CORLISS. STEAM En 


py FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H.P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 
AUTOMATIC 
ILIiGhii SPEED 


WESTON Lod 


HIGH PRESSURE BOILERS ‘: — WESTON ENGINE CO., 


PAINTED POST, N. 
AND 


COMPLETE POWER PLANTS - ie 
























re 







(Tandem C sennaniel ) 





ulian Scholl & ¢ rtv St N, me City- 
mt nants ro ..Se mon, Es a 
ake St., agi 


Scipl & 





— 


AMES IRON WORK 


38 Cortlandt St., New Vork City. | 


50 Oliver St., Boston, Mass. 
18 South Canal St., Chicago, Hl. 


518 Arch Street, Philadelphia, Pa, 


ORR & SEMBOWER, 


(INCORPORATED.) 
READINC, --- = PA. 


VERTICAL, HORIZONTAL, MARINE and HOISTING me 
ENCINES and BOILERS. 


Special discounts to Machinists and Dealers. 
WRITE FOR CATALOGUE AND PRICES 


ee : BODLEY CO, 
































ALL SIZES. 
simple and Compound 


CORLISS ENGINES A SPECIALTY. 


HEAVY SLIDE VALVE ENGINES, 
Shatting, Hangers, Pulleys, 


Belt Elevators, etc. 


Ci 


Sf y=, 4 
LELAND, FAULCONER wy NORTON CO, Detroit, Mich. 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANGERS, Etc. 


Friction clutch Couplings. | 4 


STEAM SIRENS. 


[ WHISTLES]. 











PUNCHING * SHEARING. MACHINERY | 


ee > BOILER MAKERS ROLLS. 3 
New DoTY Manuracturing ©. 5 
tial ae | MNS) 


WZ 
oe 




















UTTIN 
UTTIN 





Estimates and Plans fur- 
nished for tr ansmitting 
Power by 


DL, °= VERTICAL 
SHAFTING. 


send for Catalogue. 








17 Dey St., New York. ™ a Also for Erecting same. 
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Brown & Swapp Mee. C0, 
PROVIDENCE, R. I. 


VoRTIGAL GRUGRING MAGHINES, 


No. 1—26 in. x 12 in. 


No, 2—36 in. x 14 1-2 in. 


Catalogue, describing these and 
other Chucking Machines, mailed 
on application. 





7 KEnetanp—BUCK & HICKMAN, 280 Whité reheapel Be oe Renton, ©. 
_ ENGLA >—CHAS. CHURCHILL & CO., Ltd., 21 ¢ Fins 
Bary Le riage 
“2 - GEeERMANY— DIECHMANN, Ansbacherstr, 5 Berlin, W. 62 
: pay ; my FRANC ENWwIe ; 21 Rue Martel, Paris 
No. 1. This machine takes work to 26’ in nas Nis -¥. S Ennneaneeae CO We "start 1, Paris. oe 
diameter, with 12” face, or to 28’ in diameter, with Seine 
age ale Cure 100, fut —FRED. A. RICH, 23 So. Car 
11’ face, and bores a hole to 11’ in depth. New York City —F. G, KRETSCHMER, 1: 6 Lit ve St, Room 503. 








COMPLETE MACHINE 
TOOL 












NEW YORK, 
CHICAGO, 


neem Ni = ss ‘a = ex \ 
com NTS Aba 


: : —, asi me | 


Ts asst A 5 ee we 






PHILADELPHIA, 









NO. 2 SCREW MACHINE, PITTSBURGH. 








Scenkins’ Packing Is all right, so say thousands 

= of Engineers. We have posi- 
tively refused many times to cheapen the quality to compete with 
other makers. It is better to-day than when first put on the 
market 20 years ago. It is cheaper than many other kinds be 
cause it does not weigh as much per yard. It is honestly made, 


and will do all that any other Packing will do and has advan 


tages that no other has. 
PHILADELPHIA, 


JENKINS BROS. HA 
BEMENT, MILES & CO., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


For RAILROAD SHOPS, LOCOMOTIVE AND CAB BUILDERS, MACHINE SHOPS, BOLLING MILLS, STEAM FORGES, SHIP 
YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC. 


STREAM HAMMERS, 
Steam and Hydraulic Riveting Machines. 


New York Office, Taylor Building, 39 Cortlandt St. —_-E. H. MUMFORD, Representative. 


FOR EVERY VARIETY 
P ie eR OF SERVICE. 
Send for list containing over 





NEW YORK. 
CHICAGO, 








100 SIZES and lengths, with illustrations. 


THERE GG. A. GRAY CO. 
Cincinnati, Ohio, and 121 Liberty Street, N.Y. 


_ TURRET LATHES 


In 4 Sizes and 
60 Varieties, 


SCREW - MACHINES 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 


~ Metal-Working Machinery 











- = IN NEW YORK, 
rte xt Write for Complete List, Catalogue and Prices. 
LAIGHT AND GANAL STS., 
@ NO. 2 TURRET LATHE. NEW YORK, 


THE PRATT & WHITNEY CO,, 


HARTFORD, CONN., U.S. A,, 


Invite correspondence from all who have use for Forging and Finishing Machinery, with 
Dies, Fixtures, Milling Cutters and Gauges, for the manufacture, on the American System 
of Interchangeability of Parts, of Fire Arms, Sewing Machines, Bicycles, Typewriters, 
Electrical Apparatus, etc., or for Machines and small tools for finishing brass in the forms 
of Gas Fixture Joints and Keys, Locomotive Fittings and Plumbers’ Goods. 
New York Wareroonis: 136-138 LIBERTY ST. 
Western Branch: 98 WASHINGTON ST., CHICAGO, ILL. 


DOUBLE END WRENCHES. 
For Standard Hexagon Nuts 


Finished or Unfinished. 








‘DROP FORGED from BEST BAR STEEL 
in Lengths from 6 to 24 inches. 
Taking Nuts for % up to and including DKuts for 134 inch bolts. 


THE BILLINGS 2&2 SPENCER CO. 
HARTFORD, CONN. 
Chicago Office: 17 S. CANAL STREET. 


England—CHARLES CHURCHILL & CO. 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


HORIZONTAL 


*,BORING MILLS. 


— 9 — 
IRON AND BRASS WORKING MACHINE TOOLS. 
SEND FOR ILLUSTRATED CATALOGUE. 


THE HAYDEN & DERBY MFG. 6O., 


SOLE MANUFACTURERS 


| METROPOLITAN TWVEGTORS, 


| |] AUTOMATIC and 


DOUBLE-TUBE. 
THE MOST RELIABLE 
INJECTORS 

MADRE 


23 Cross St., Finsbury, London, F.C. 
Pucsia—J. BLOCK, Moscow, 









































Manufacturersof ENGINE LATHES 


from 17 to i in 






METROPOLITAN 
DOUBLE. TUBE 


Awarded the high 
est reward and med- 


al for Metropolitan 

SEND FOR Automatic nject- 
CATALOGUE ors 8 oe 
“6 Double Tube Stationary In 
1893.”’’ jectors Metropolitan Doublé 


FIFIELD TOOL Co.., 


Tube Locomotive Injectors, and D. H. Injectors 
OFFICE AND SALESROOMS: 


No. 111 & 113 LIBERTY ST.. NEW YORE. 








UPRIGHT DRILLS, 
CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


g J. M. ALLEN, PresmpentT. ° 
ae! ~ WYMAN*GORDON WM. B. FRANKLIN, Vice-PREsIDENT. 


ae tne PO emeClUb Chee | FG. ALLEN, Seconp VicE-PRESIDENT. 
OOD ORKERS' VISES me | J. B. Prerce, Secretary & TREASURER. 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


m2, ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED D PRICES 


In order to reduce our stock, we offer 16’, 18’, 21 and 24” engine lathes, 16’’, 22’, 
24" and 27” planers, 10’, 12” and 15” speed lathes, 15” and 20’ turret lathes, at a good 


discount from former prices. 
We also have a few 16” and 18’ second-hand engine lathes, in good order, and of 


our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


Manufacturer 



























PAT. DEC. § 1883, 
PAT. DEC. 4, 1888, 
PAT, Ava. a6, see, 
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THE GARVIN MACHINE G0,,*°°°' “rniuscevPhia, ea 





i iJ.M.CARPENTER feet 
PAWTUCKET.R.I. __ : 
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